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DEPARTMENT OF THE AIR FORCE
WASHINGTON 20330

OFFICE OF THE ASSISTANT SECRETARY a . .

Federal, State and Local Agencies

On October 2, 1981, the President announced his decision to com-
plete production of the M-X missile, but cancelled the M-X
Multiple Protective Shelter (MPS) basing system. The Air Force
was, at the time of these decisions, working to prepare a Final
Environmental Impact Statement (FEIS) for the MPS site selec-
tion process. These efforts have been terminated and the Air S S
Force no longer intends to file a FEIS for the MPS system.
However, the attached preliminary FEIS captures the environ-
mental data and analysis in the document that was nearing com-
pletion when the President decided to deploy the system in a
different manner.

The preliminary FEIS and associated technical reports represent
an intensive effort at resource planning and development that
may be of significant value to state and local agencies
involved in future planning efforts in the study area. There-
fore, in response to requests for environmental technical -
data from the Congress, federal agencies and the states 0 .
involved, we have published limited copies of the document
for their use. Other interested parties may obtain copies
by contacting:

National Technical Information Service
United States Department of Commerce S
5285 Port Royal Road
Springfield, Virginia 22161
Telephone: (703) 487-4650

Sincerely,

0- 1

JAMES F. BOAT G T
1 Attachment / Dputy Assistant Secretary
Preliminary FEIS fthe Air Force (Installations)

"[~~~~~~~.:'-. :::: ' .: :... .- . - . ' . . . - :....."...." ... .. ..............- _"...... - . ...,.... ... ...



S 9

TABLE OF CONTENTS

Pap

1.0 Overview 1

1.1 Introduction .
1.2 Summary

2.0 M-X System Description and Alternatives 9

2.1 Introduction 9
2.2 Proposed Action 9
2.3 Alternatives 1 through 6 13
2.4 Alternative 7 13
2.5 Alternative 8 is

3.0 Description of System Components 25

3.1 OB Complexes 25
3.2 Road Systems 27

3.2.1 DTN 27 . 6
3.2.2 Cluster Roads 27
3.2.3 Support Roads 27

3.3 Protective Shelters 30

4.0 Construction Planning 35

4.1 Sequential Method 35
4.2 Concurrent Method 35
4.3 Modified Tree Method 37

5.0 Construction Tasks 39

5.1 Mobilization 39

5.1.1 Water Wells 39
5.1.2 Material Sources 39
5.1.3 Marshalling Yards 40
5.1.4 Construction Camps 40
5.1.5 Temporary Power 43

5.2 OB Complex Construction 43
5.3 Road Construction L3
5.4 Protective Shelter Construction 46 .. .

5.4.1 Precast Method 46

% .

*'.*.** * *. . .. .%*.° ,t'w." . . . .



Page

5.4.1.1 Excavation 49
5.4.1.2 Precast Shelter Segments 49
5.4.1.3 Backfilling 57 .&

5.4.2 Mechanized Cast-In-Place Method 57

5.4.2.1 Excavation 57
5.4.2.2 Cast-In-Place Shelter 63
5.4.2.3 Backfilling 63

5.4.3 Conventional Cast-In-Place Method 70

5.4.3.1 Excavation 70
5.4.3.2 Cast-In-Place Shelter 70
5.4.3.3 Backfilling 73

5.5 Assembly and Checkout (A&CO) 73
5.6 Demobilization 73

6.0 Impacts and Mitigations 75

6.1 Impacts 75 .
6.2 Mitigations 75

Appendix A Proposed Action 77

A.1 Description 77
A.2 Construction Scenario 77

A.2.1 OB Complex Construction 77 .
A.2.2 DDA Construction 77 . -.

A.3 Construction Resource Requirements 82

A.3.1 OB Complexes 82
A.3.2 DDA 82

Appendix B Alternatives 1, 2,4 , and 6 93

B. I Description 93
B.2 Construction Scenario 93

B.2.1 OB Complex Construction 93
B.2.2 DDA Construction 93

B.3 Construction Resource Requirements 93

B.3.1 OB Complexes 93
B.3.2 DDA 94

. ... ...- -. .

_..-. ..-. . . . . . . .... .." .. - .. • , .. . . . . . . ..-.-. ... . . . . ..- .. . . • "+.. . " . . . .. " " . ..- o -+ . .. -



Page

Appendix C Alternatives 3 and 5 95

C.1 Description 95 0 0
C.2 Construction Scenario 95

C.2.1 OB Complex Construction 95

C.2.2 DDA Construction 95

C.3 Construction Resource Requirements 95 0 •

C.3.1 OB Complexes 100
C.3.2 DDA 100

Appendix D Alternative 7 105

D.I Description 105
D.2 Construction Scenario 105

D.2.1 OB Complex Construction 105
D.2.2 DDA Construction 105

D.3 Construction Resource Requirements 108_.

D.3.1 OB Complexes 108
D.3.2 DDA 108

Appendix E Alternative 8 119 ... -

E.1 Description 119
E.2 Construction Scenario 119

E.2.1 OB Complex Construction 119

E.2.2 DDA Construction 119 0 •

E.3 Construction Resource Requirements 125

E.3.1 OB Complexes 125
E.3.2 DDA 142

Appendix F Latest Design of M-X System Facilities 147

F.1 Introduction 147
F.2 Summary 147...

F.2.1 System Configuration 147 *
F.2.2 Construction Resources 149 - . -

Appendix G Construction Manpower Estimates by Task Force I .-.

and Task Force II 155

. . . . . .

• .. .. . . .*..,"%'.



- - ~ - .- -.. rrrr- .

UST OF FIGURES

NO. Page "

2.2-1 Hexagonal and grid shelter patterns 12

2.2-2 System layout for Proposed Action and Alternatives
1-6, full deployment, Nevada/Utah 15

2.4-1 System layout for Alternative 7, full deployment, 0
Texas/New Mexico 17

2.5-1 System layout for portion of Alternative 8, split
deployment, Nevada/Utah 21

2.5-2 System layout for portion of Alternative 8, split 0 0
deployment, Texas/New Mexico 23

3.0-1 Schematic of M-X system facilities 26

3.2.1-1 DTN typical section 28

3.2.2-1 Cluster road typical section 29

3.2.3-1 Support road typical section 31

3.3-1 Protective shelter configuration, plan and longitudinal
section 32 O _

3.3-2 Protective shelter configuration, cross sections 33

3.3-3 Protective shelter closure 34

4.1-1 Schematic of M-X facilities development, sequential 36

4.2-1 Schematic of M-X facilities development, concurrent 38

5.1.2.1 Aggregate manufacturing plant 41

5.1.4-I Construction camp facilities 42

5.3-1 M-X system roads layout 45

5.3-2 Automated road builder 47

5.4.1-1 Precast concrete plant 48

5.4.1.1-1 Open cut excavation 50

5.4.1.1-2 Open cut excavation, final excavation stage 51
* 0

.V •

- ". .. .°.-... . "..-..=%...... . °° ... .°% -', - .'- .".-.*.: ,:",":.:- ."

. ,... . ... -



No. Page

5.4.1.1-3 Contour excavation 52

5.4.1.2-1 Liner/rebar fabrication facility 53 0

5.4.1.2-2 Spiral weld pipe mill 54

5.4.1.2-3 Pipemobile 55

5.4.1.2-4 Liftmobile 56 0

5.4.1.2-5 Tractor-trailer transporter 58

5.4.1.2-6 Installing jumbo 59

5.4.1.3-1 Backfilling 60 0

5.4.1.3-2 Padfoot compactor 61

5.4.2.1 Mechanized cast-in-place concrete plant 62

5.4.2.1-1 Contour excavating machine 64 0

5.4.2.2-1 Steel liner/rebar transport trailer assembly 65

5.4.2.2-2 Pouring protective shelter 66

5.4.2.2-3 Slipform assembly 67

5.4.2.2-4 Form vibrator 68 .

5.4.2.2-5 Truck unloader 69 " -
,-_--_

5.4.3-1 Conventional cast-in-place concrete plant 71 •

5.4.3.1-1 Conventional excavation 72

A.2-1 System layout with construction plan for ProposedAction and Alternatives 1-6, full deployment, Nevada/Utah 79 -

A.2.1-1 First OB complex construction schedule for Proposed
Action and Alternatives 1-8. 80

A.2.1-2 Second OB complex construction schedule for Proposed
Action and Alternatives 1-7, full deployment, Nevada/Utah
or Texas/New Mexico 81 .0

A.2.2-1 DDA construction schedule for Proposed Action and
Alternatives 1, 2,4 , and 6, full deployment, Nevada/Utah 83 -" -

. ... ....-...-1-

. . . . .. . . . . . . . . . . . . . ..-. '
"-, -. •'-. ," -,'i' . ." ' . . . .. . . . . . . . . . . . . . . . .. . . . ". . . .-, .. . .. . ..- -. . . .. . .' . . .."..-. "'' ' ., .,, . - ',



NO. Page

C.2.2-1 DDA construction schedule for Alternatives 3 and 5,
full deployment, Nevada/Utah 96 -

D.2-1 System layout with construction plan for Alternative 7,
full deployment, Texas/New Mexico 107

D.2.2-1 DDA construction schedule for Alternative 7,
full deployment, Texas/New Mexico 109

E.2-1 System layout with construction plan for portion of
Alternative 8, split deployment, Nevada/Utah 121

E.2-2 System layout with construction plan for portion of
Alternative 8, split deployment, Texas/New Mexico 123 *

E.2.1-1 Second OB complex construction schedule for portion of
Alternative 8, split deployment, Texas/New Mexico 124

E.2.2-1 DDA construction schedule for portion of Alternative 8,
split deployment, Nevada/Utah 126 -

E.2.2-2 DDA construction schedule for portion of Alternative 8,
split deployment, Texas/New Mexico 127

0

:-. -.::::,-.-:S :

*o

f . . "

Sf .. . .'-



-0 0

LIST OF TABLES

No. Page

1.2-1 Land requirements for facilities 3

1.2-2 Land requirements for roads 4

1.2-3 Land requirements for temporary construction facilities 5

1.2-4 Summary of M-X system land requirements 6

1.2-5 Construction resources requirements by alternative 7

2.1-1 OB complex locations and components for Proposed
Action and alternatives 10 0

2.1-2 Number of protective shelters in each state and
county for Proposed Action (PA) and alternatives 11

A.3-1 Average direct personnel requirements for DDA and OB
facilities for Proposed Action and Alternatives 1, 2, 4, S S
and 6, full deployment, Nevada/Utah, 1981-1991 84

A.3-2 Average direct construction personnel requirements for DDA
and OB facilities for Proposed Action and Alternatives 1,
2, 4, and 6, full deployment, Nevada/Utah, 1981-1990 85 0 •

A.3-3 Average A&CO personnel requirements for DDA and OB
facilities for Proposed Action and Alternatives 1, 2, 4,
and 6, full deployment, Nevada/Utah, 1981-1990 86

A.3-4 Average operations personnel requirements for OB facilities 0
for Proposed Action and Alternatives 1-7, full deployment,
Nevada/Utah and Texas/New Mexico, 1983-1989 87

A.3-5 Total construction resources requirements for DDA and OB
facilities for Proposed Action and Alternatives 1, 2, 4,
and 6, full deployment, Nevada/Utah, 1982-1989 88 0 S

A.3.1-1 Total OB complex construction resources for Proposed Action
and Alternatives 1-6, full deployment, Nevada/Utah, 1982-1988 90

A.3.2-1 Total DDA construction resources for requirements Proposed
Action and Alternatives 1, 2, 4, and 6, full deployment
Nevada/Utah, 1982-1989 91

C.3-1 Average direct personnel requirements for DDA and OB
facilities for Alternatives 3 and 5, full deployment,
Nevada/Utah, 1981-1991 97

0 0

o.....................................................-.-...-.........-..... "" " " '- .' * ' - ..." "... -" -° -
. . . . . . . . . . ...°-..." ° ° . e".

°
""°

°
=. - m -"="% ."°"°"',. .1 ° ° d •.. o -°i .,,, ",Q% " 'o"-°.. ,=."=°."°. "'-°o.



No. Page

C.3-2 Average direct construction personnel requirements for DDA and
OB facilities for Alternatives 3 and 5, full deployment,
Nevada/Utah, 1981-1990 98 0

C.3-3 Average A&CO personnel requirements for DDA and OB
facilities for Alternatives 3 and 5, full deployment,
Nevada/Utah, 1981-1990 99

C.3-4 Total construction resources for DDA and OB facilities for 0
Alternatives 3 and 5, full deployment, Nevada/Utah, 1982-1989 101

C.3.2-1 Total DDA construction resources requirements for Alternatives
3 and 5, full deployment, Nevada/Utah, 1982-1989 103

D.3-1 Average direct personnel requirements for DDA and OB facilities S
for Alternative 7, full deployment, Texas/New Mexico, 1981-1991 110

D.3-2 Average direct construction personnel requirements for DDA and
OB facilities for Alternative 7, full deployment,
Texas/New Mexico, 1981-1990 111

D.3-3 Average A&CO personnel requirements for DDA and OB
facilities for Alternative 7, full deployment,
Texas/New Mexico, 1981-1990 112

D.3-4 Total construction resources requirements for DDA and OB
facilities for Alternative 7, full deployment, Texas/New S
Mexico, 1982-1989 113

D.3.1- 1 Total OB complex construction resources for Alternative 7,
full deployment, Texas/New Mexico, 1982-1988 115

D.3.2-I Total DDA construction resources requirements for Alternative -
7, full deployment, Texas/New Mexico, 1982-1989 116

E.3-1 Average direct personnel requirements for DDA and OB facilities
for portion of Alternative 8, split deployment, Nevada/Utah,
1981-1991 128

E.3-2 Average direct personnel requirements for DDA and OB
facilities for portion of Alternative 8, split deployment,
Texas/New Mexico, 1981-1991 129

E.3-3 Average direct construction personnel requirements for DDA and
OB facilities for portion of Alternative 8, split
deployment, Nevada/Utah, 1981-1990 130

XS
. .. . o|



No. Page

E.3-4 Average direct construction personnel requirements for DDA and
OB facilities for portion of Alternative 8, split
deployment, Texas/New Mexico, 1981-1990 131 0 S

E.3-5 Average A&CO personnel requirements for DDA and OB
facilities for portion of Alternative 8, split
deployment, Nevada/Utah, 1981-1990 132

E.3-6 Average A&CO personnel requirements for DDA and OB
facilities for portion of Alternative 8, split
deployment, Texas/New Mexico, 1982-1990 133

E.3-7 Average operations personnel requirements for 08 facilities
for portion of Alternative 8, split deployment
Nevada/Utah, 1983-1989 134 0 S

E.3-8 Average operations personnel requirements for OB
facilities for portion of Alternative 8, split
deployment, Texas/New Mexico, 1985-1989 135

E.3-9 Total construction resources requirements for DDA and O8 0
facilities for portion of Alternative 8, split deployment,
Nevada/Utah, 1982-1989 136

E.3-10 Total construction resources requirements for DDA and OB
facilities for portion of Alternative 8, split deployment,
Texas/New Mexico, 1982-1989 138 _

E.3.1-1 Total OB complex construction resources requirements for
portion of Alternative 8, split deployment, Nevada/Utah,
1982-1987 140

E.3.1-2 Total OB complex construction resources requirements for S S
portion of Alternative 8, split deployment, Texas/New
Mexico, 1982-1987 141

E.3.2-I Total DDA construction resources requirements for portion
of Alternative 8, split deployment, Nevada/Utah, 1982-1989 143

E.3.2-2 Total DDA construction resources requirements for portion of
Alternative 8, split deployment, Texas/New Mexico, 1982-1989 145

F.2.1-I Land requirements for temporary construction facilities 148

F.2.2- I Road design as of July, 1981 150 5 0

F.2.2-2 Summary comparison of construction resources for
Proposed Action 151

F.2.2-3 Comparison of construction resources for O1 complexes and
DDA for Proposed Action 152 S S

S1



* S

1.0 OVERVIEW

1.1 INTRODUCTION

M-X deployment and related construction planning are in preliminary stages,
with many detailed decisions yet to be made, as outlined by the tiered decision-- - -.

making process described in subsection 1.10.2 of the FEIS. However, certain actions
must be taken on an advanced schedule to meet the objective stated by Congress as
"... the development of the M-X missile, together with a new basing mode for such
missile, should proceed as to achieve Limited Operational Capability (LOC) for both
such missile and such basing mode at the earliest practical date." One of these
actions is an advanced schedule selection of a deployment area or areas.

Construction of the protective shelters, roads, and base complexes creates
significant direct environmental effects which must be analyzed to determine the
potential impacts to the natural environment, and on the social and economic fabric *
of the deployment areas.

Construction plans, covering personnel and material resource requirements,
specific in amount, time, and place provided the information used in the
environmental analysis reported in the DEIS. These estimates were based on
information available at that time. Since then more detailed plans and new data
have been developed. Using this information, new estimates have been prepared for
the total number of workers required to construct the M-X deployment facility.

In November 1980, a Task Force of representatives of the Corps of Engineers,
Air Force Engineers, and Air Force Contract Consultants was convened by the Air
Force Regional Civil Engineer, M-X, at Norton AFB to seek agreement on this
estimate for numbers and staging of construction workers. This group, Task Force
1I, reconvened in March, 1981, to finalize their work on the scheduling of the
construction. Their report forms the basis for construction schedules and workers
presented in this FEIS. It should be noted that all of the construction personnel
estimates are based upon the assumption that each worker will work a standard 40-
hour week. See Appendix G of this ETR for further details. -...

1.2 SUMMARY

'The M-X system would directly affect the area in which it is constructed and
cause many indirect impacts on the environment. To evaluate these indirect
impacts, it is necessary to determine specifically what the construction effects are, *
and when, where, and to what extent they occur.

This report identifies the environmental effects caused directly by construc-
tion of the system. Indirect environmental impacts are described in the FEIS and
detailed in other ETRs. Major effects due to construction are the requirements for
land, water, materials, and personnel, as well as the location, timing, and magnitude *
of each of these resource requirements. The proposed and alternative systems are
described in Section 2 of this ETR. Section 3 describes, in more detail, each of the
individual components which must be constructed. The sequencing of construction
of the various parts of the system is contained in Section 4. Section 5 describes the -
method of construction of each of the components. The impacts and their possible

:.. -- .,-..... ... ,...-. ...... , ;.,, ,.., , , . , •.....,.,.. . . . ..
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-mitigations are discussed in Section 6. The overall project effects, evaluated in
terms of land and material resources required, are similar for each of the
alternatives. Appendices A through E present a system layout, a construction plan
and schedule, and a breakdown of the construction resources for the Proposed
Action and each alternative. Appendix F presents a discussion of the latest design 0
of the M-X system facilities as it relates to the Proposed Action, and compares this
latest design to that used in this FEIS for analysis. Appendix G presents the
background and documentation for the construction manpower estimates made by
Task Force I and Task Force II. .

The differences between the systems in Nevada/Utah and Texas/New Mexico
are due primarily to differences in the lengths of roads required. The ruggedness of
terrain in the Nevada/Utah region leads to a more dispersed system, and therefore,
to longer roads than in Texas/New Mexico.

Although overall project effects are similar, this must not be interpreted to
mean that the environmental impacts are also similar. The same project effects
acting in different areas may cause far different impacts. The impacts are
discussed in the FEIS.

Tables 1.2-1 through 1.2-3 list the land requirements for facilities, roads, and
temporary construction facilities, respectively. Table 1.2-4 is a summary of the
M-X system land requirements. A list of the construction resources requirements
is given in Table 1.2-5. Additional information on water, cement, and steel may be
found in ETRs 12, 25, and 26, respectively.

The design of the M-X system has gone through an evolutionary process that
began with a system of underground tunnels, and finally evolved to the current
design. This design is not final, and will undoubtedly be refined further.

The system, as currently designed, will be composed of two operating base
complexes, 200 clusters with 23 protective shelters each, and a system of inter- *<-

connecting roads. The specific designs of each of the project components are not
yet completed. Numerous studies are currently underway to develop the optimum
design for each component, as well as the schedule for construction. Among the
more important studies currently underway are those that will establish the method
of construction of the protective shelters, the design of the roads and shelter, and
the construction plan for the designated deployment area facilities. Moreover, the ...
precise locations for each component have not yet been identified.

This analysis is based on the preliminary designs and system layouts,
considered valid at the time of analysis, and on a representative, conceptual
schedule. These component designs may be refined, or modified to some extent,
before actual construction begins. They are considered sufficiently accurate to
make an environmental analysis for deployment area selection.

* S
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Table 1.2-1. Land requirements for facilities.

Construction Operations Phase

Facility Number Phase (Acres) (Acres)

Each Total Fenced Each Nonfenced Total

OB Complexes

First Operating Base (OB)
1  1 6,140 6,140 3,740 2,400 6,140 •

Second Operating Base (O) 
1  

1 4,240 4,240 2,740 1,500 4,240

Operational Base Test 2 I 250 250 30 60 90

Site/Training Site (OBTS)

Designat,5d Assembly Area 1 1,950 1,950 1,950 - 1,950

(DAA)

DDA S

Shelters 4,600 10.0 46,000 2.5 - 11,500

Cluster Maintenance 200 5.2 1,040 4.0 - g0
Facilities (CMFs)

Antennae 4,600 0.185 850 - 850 850

Area Support Centers (ASCs) 3-5 55 165-275 20 35 165-275

Remote ;urveillance Sites 200 0.35 70 0.25 - 50
(RSSs)

Total 59,855- 24,935-.
59,965 25,045

T59041/10-2-81/F

Includes runway and clear zones.
S2 Located near first operating base.
3Co-located at first operating base (OB); for split deployment there would be 2 DAAs (I at each base).
4 For Proposed Action total fenced land is 20,890 acres; total nonfenced land is 4,100.
5There is a study presently underway that could revise the need for RSSs, thereby reducing the land require-

ments. Alternatives to the RSSs would be placed in areas already required for operations.
6
Total does not include area required for power substations, which require an additional 40 acres.

.* Source: Department of the Air Force and HDR Sciences, 1981.

3
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Table 1.2-2. Land requirements for roads.'

Area Required Permanently-

Description Length During 4 Required
(Miles) Construction Right-of-Way

(Acres) (Acres)

Designated
Transportation 1,260-1,460 15,300-17,700 11,500-13,300
Network (DTN) 1

Cluster Roads 2  5,940-6,200 72,000-75,200 54,000-56,400

Support Roads3  1,320 8,000 8,000

Total 8,520-8,980 95,300-100,900 73,500-77,700

T5903/ 10-2-81/IF(a)

1DTN is 24 ft wide with 5 ft shoulders, 100 ft construction right-of-way, 75
ft permanent right-of-way.

2 Cluster roads are 21 or 27 ft wide with 5 ft shoulders, 100 ft construction
right-of-way, 75 ft permanent right-of-way.
3Support roads are 10 or 20 ft wide with 5 ft shoulders, 50 ft construction
and permanent rights-of-way.

4Same as disturbed area.
5'This provides a range for all deployment alternatives. If the direct-connect
roads concept is used, the land requirements would be less than shown.

Source: Department of the Air Force and HDR Sciences calculation.

4
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Table 1.2-3. Land f,%qurements for temporary construction facil-
ities.

Number Total Area
Description or Length Unit Area (Aces)

in Miles

Construction Camps 16-20 25 acres/each 400-500

Precast Concrete 16-20 10 acres/each 160-200 0

Plants

Material Source

Points2  100-125 10 acres/each 1,000-1,250

Water Wells 150-310 1 acre/each 150-310

Marshalling Yards 3-5 650 acres/each 1,950-3,250

Construction Roads 3  250-350 3.6 acres/mile 900-1,300

Total 4,560-6,810

T2599/9-13-81/F

'This provides a range for all deployment alternatives.
2 Includes plants and quarries.
3 Roads to material sources, 30 ft roadway, including shoulders. -
4 See Appendix F of ETR-31 for information on latest design.

Source: HDR Sciences, 1981.

5
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Table 1.2-4. Summary of M-X system land requirements3

Number or Construction Operations Phase (Acres)
Description Length in Phase F

Miles (Acres) Fenced Total

Permanent Facilities

OB Complexes

First OB 1 6,140 3,740 6,1402- 2 2.

Second OB l 4,240-6,1402 2,740- 3,7402 4,240-6,1402

OBTS 1 250 30 90

DAA 1-22 L,950- 3,9002 19950- 3,9002 1,950- 3,9002

Subtotal 12,580-16,4 302 8,460-11,4102 12,420-16,2702 

DDA

Shelters 4,600 46,000 11,500 11,500

CMFs 200 1,040 S00 800

Antennae 4,600 850 N/A 850

ASCs 3-5 165-275 60-100 165-275

RSSs 200 70 50 50

DTN 1,260-1,460 15,300-17,700 NIA 11,500-13,300
Cluster Roads 5,940-6,200 72,000-75,200 N/A 54,000-5 6,400

Support Roads 1,320 8,000 N/A 8,000

Subtotal 143,425-149,135 12,410-12,450 86,865-91,175

Total Permanent Facilities 156,005-165,565 20,870-23,860 99,285-107,445

Temporary Facilities4

Construction Camps 16-20 400-500 N/A N/A

Precast Concrete Plants 16-20 160-200 N/A N/A
Material Source Points 100-125 1,000-1,250 N/A N/A .

Water Wells 150- 310 150- 310 N/A N/A ..

Marshalling Yards 3-5 1,950- 3,250 N/A N/A ... *. .

Construction Roads 250- 350 900-1,300 N/A N/A -

Total Temporary Facilities 4,560-6,810." "

Grand Total 160,565-172,375 20,870-23,860 99,285-107,445

T 3666/9- 20-8 1/F

Notes: Not applicable N/A
There is a study presently underway that could revise the need for RSSs, thereby reducing the
land requirements. Alternatives to the RSSs would be placed in areas already required for operations.

120,870 acres = 32.6 sq mi (Proposed Action and Alternatives I through 7).
2 High end of range reflects split deployment (Alternative 8).
3This provides a range for all deployment alternatives.
4 See Appendix F of ETR- 31 for information on latest design.

Source: Department of the Air Force and HDR Sciences, 1981.
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Table 1.2-5. Construction resources by alternative.1

Alternative 0
Construction Resource

P.A., 1-6 7 8

Disturbed Area 3  160-177 153-169 161-17.

(x 103 acres) 1
Wate
(x 10 acre-it) 86-1862 56-1752 71-1842

Aggregate

(x 10 cu yd) 49,031-59,927 46,242-56,518 47,900-58,544

*Steel 3
St3 376-416 376-416 377-417

i~ ~ 10IO tons)

" Cem nt 3

(x 10 tons) 1,446-1,598 1,446-1,598 1,459-1,613

Fly Ash 3  307-339 307-339 324-358

" (x I03 tons)

Lumber 3  40,733-45,021 40,300-44,542 51,264-56,660

(x 103 board-ft) -

Asphiltic Oil 3  "
(x 10 tons) 461-564 409-500 44-539

4
POL 459-561 334-408 354-432(x 10 gal)

• i;Electrical Energy"
lect(ica0 EMergy 3,226-3,942 2,322-2,838 3,171-3,875

(N 10 MWh)

T3173/10-2-81/F

1 Ranges of resources allow for possible design changes and/or construction
overruns.

2 Low number is with no revegetation; high number is with revegetation requiring . .

9 in. of water on 100,000 acres.
3 Does not include temporary facilities. S

., 4POL=petroleum, oil, and lubricant.

Source: HDR Sciences, 1981.
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2.0 M-X SYSTEM DESCRIPTION AND ALTERNATIVES

2.1 INTRODUCTION

The M-X system consists of two operating base (OB) complexes and a
designated deployment area (DDA). The makeup of the OB complexes and the DDA
are generally dependent upon the deployment option selected. There are two
deployment options for the M-X system: full deployment and split deployment.

Full deployment is the placement of the entire 200 missiles in 200 linear
clusters (each cluster contains 23 protective shelters, out of a total of 4,600
shelters) in a two-state region. There are two such regions being considered:
Nevada/Utah and Texas/New Mexico. Split deployment is identical to full deploy-
ment in that the total number of missiles, clusters, and shelters are the same.
However, the deployment is in both of the two-state regions, with one-half of the
missiles in each region.

The OB complexes are classified as either a first or a second OB complex. The
first OB complex always has an operating base (O), a designated assembly area
(DAA), an operational base test site (OBTS), and an airfield. The first OB complex
is connected to the DDA by the designated transportation network (DTN). The
second OB complex has an O8 and an airfield for the full deployment option, and it
is not connected to the DDA. For split deployment the second O9 complex has an
OR, DAA, and airfield. It is connected to the DDA by the DTN.

The main components of the DDA are the protective shelters, DTN, cluster
roads, cluster maintenance facilities (CMFs), and remote surveillance sites (RSSs).
Also located in the DDA are area support centers (ASCs), the total number of which
is dependent upon whether the full or split deployment option is selected. In some
of the system alternatives, an ASC may be colocated within an OR complex.

There are nine system alternatives under consideration. Table 2.1-1 shows the
OB complex locations and components for these alternatives. The distribution of
protection shelters by state and by county for the alternatives is given in Table
2.1-2.

A schedule for construction in the DDA has been developed for each of the
alternatives by Task Force II in March, 1981. These schedules were provided by the
Department of the Air Force, Headquarters Ballistic Missile Office (AFSC) on
April 28, 1981, for inclusion in this FEIS. S

2.2 PROPOSED ACTION

The Proposed Action is full deployment in the Nevada/Utah region. The 23
protective shelters in each cluster are arranged in a two-thirds filled hexagonal
pattern and spaced a nominal 5,200 ft apart. Figure 2.2-1 schematically shows the
hexagonal shelter pattern. The first OR complex is located near Coyote Spring
Valley, Nevada. The second OR complex is near Milford, Utah. Figure 2.2-2 shows
the system layout for the Proposed Action.

The system ranges east-west from Tonopah, Nevada, to Delta, Utah; and
north-south from approximately Eureka to Caliente, Nevada. Other communites in

9
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Table 2.1-1. OB complex locations and components for Proposed Action and alternatives. 0

Alternative First OB Complex Second OB Complex

Location System Location System
Components Components

Proposed Coyote Spring OB, DAA, OBTS, Milford, Utah OB, Airfield
Action Valley, Nevada Airfield

I Coyote Spring OB, DAA, OBTS, Beryl, Utah OB, Airfield
Valley, Nevada Airfield

2 Coyote Spring OB, DAA, OBTS, Delta, Utah OB, Airfield •

Valley, Nevada Airfield

3 Beryl, Utah OB, DAA, OBTS, Ely, Nevada OB, Airfield
Airfield

4 Beryl, Utah OB, DAA, OBTS, Coyote Spring OB, Airfield
Airfield Valley, Nevada •

5 Milford, Utah OB, DAA, OBTS, Ely, Nevada OB, Airfield
Airfield

6 Milford, Utah OB, DAA, OBTS, Coyote Spring OB, Airfield
Airfield Valley, Nevada

7 Clovis, OB, DAA, OBTS, Dalhart, Texas OB, Airfield
New Mexico Airfield

8 Coyote Spring OB, DAA, OBTS, Clovis, OB, DAA,
Valley, Nevada Airfield New Mexico Airfield

No Action

T3601/10-2-81/F(a)

Source: Department of the Air Force and HDR Sciences calculation.

100
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Table 2.1-2. Number of protective shelters
in each state and county for
Proposed Action (PA) and Alternatives.

Alternative
State/County

PA, 1-6 7 8

Nevada

Esmeralda 138 .. ..
Eureka 323 .. ..
Lander 84 --
Lincoln 953 -- 920
Nye 1,324 -- 629
White Pine 437 - 36

Subtotal 3,259 1,585

Utah

Beaver 189 -- 188
Juab 314 -- 17
Millard 754 -- 510
Tooele 84 .--

Subtotal 1,341 -- 715

Region Total 4,600 -- 2,300

Texas

Bailey -- 126 14
Castro -- 137 --
Cochran -- 61 51
Dallam - 690 190
Deaf Smith -- 574 242
HartJey -- 354 250
Hockley -- 16 14

Lamb 42 9 
Oldham -- 74 41
Parmer - 246 1
Randall -- 55 --

Sherman -- 39 --

Swisher -- 26 --

Subtotal 2,440 812. 0
New Mexico

Chaves -- 481 474
Curry -- 196 43
DeBaca -- 137 115
Guadalupe - 6 6
Harding -- 215 202
Lea -- 16 16 0
Quay -- 342 312
Roosevelt -- 542 165
Union -- 225 155

Subtotal 2,160 1,488

Region Total -- 4,600 2,300

Total 4,600 " ,600 4,600 5

T2604/10-2-8 l /F(a)

Source: HDR Sciences calculation.
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the general vicinity of the DDA include Austin, Ely, Pioche, and Panaca, Nevada;
and Hinckley and Milford, Utah.

Major highways in the area include Federal Aid Primary Routes U.S.50, 6, and
93. State highways include 8A, 25, and 38 in Nevada; and 121 and 257 in Utah.
Although not in the immediate area, Interstates 80 fro:n Reno, Nevada to Salt Lake 0
City, Utah; and 15 from Las Vegas, Nevada to Salt Lake City provide important
means of access to the region.

Roughly paralleling the above routes are the Union Pacific Railroad's east-
west mainline to San Francisco, California; and another line from Salt Lake City to
Las Vegas and Los Angeles. Also, a spur line runs south from the east-west mainline 0
to Ely.

For the Proposed Action, the DTN begins at the first OB complex near Coyote
Spring Valley and proceeds north to Dry Lake Valley, where it splits to the east and
west. The eastern branch continues through Nevada to Utah, where it terminates in
Sevier Desert Valley, north of Delta. The western branch continues to Railroad 0
Valley, where it splits again; one portion continuing west to Big Smoky Valley and
the other going north to Newark Valley, both in Nevada. The northern portion
separates in Newark Valley with one branch proceeding west and terminating in
Monitor Valley, and the second branch going east and ending in Butte Valley. The
total length of DTN is approximately 1,460 mi. About 6,200 mi of cluster roads are
needed.

2.3 ALTERNATIVES I THROUGH 6

Alternatives 1 through 6 are similar to the Proposed Action in that they are all
full deployment in the Nevada/Utah region and use the same DDA. They vary in
that they have different locations and combinations for the first and second OB
complexes. Figure 2.2-2 also shows the system layouts for Alternatives I through 6.

Alternatives I and 2 are the same as the Proposed Action in that they have the
same location for the first OB complex, near Coyote Spring Valley, Nevada.
However, they have different sites for the second OB complex. Alternative I has
the second OB complex near Beryl, Utah; and Alternative 2, near Delta, Utah.
Alternatives 3, 4, 5, and 6 have the first OB complex located in Utah with the
second OB complex in Nevada. A site near Beryl is the location for the first OB
complex for Mternatives 3 and 4, while Alternatives 5 and 6 use a location near
Milford. Alternatives 3 and 5 employ the same second OB complex site, near Ely;
and Alternatives 4 and 6 also use a common second OB complex location, near
Coyote Spring Valley.

2.4 ALTERNATIVE 7

Alternative 7 is similar to the Proposed Action and Alternatives I through 6 in
that it is full deployment in a single two-state region. The 23 protective shelters in
each cluster are arranged in a two-thirds filled hexagonal pattern spaced a nominal
5,200 ft apart, or in a two-thirds filled grid pattern spaced a nominal 5,280 ft apart
(see Figure 2.2-1). The two-state region used for deployment for Alternative 7 is
Texas/New Mexico. The first OB complex is located near Clovis, New Mexico; the
second OB complex near Dalhart, Texas. Figure 2.4-1 shows the system layout for ..-

Alternative 7.
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In Texas/New Mexico, the full deployment area is bounded by Roswell, New
Mexico on the southwest and Dalhart, Texas on the northeast. Other major cities in
the area include Amarillo and Lubbock, Texas. Counties in Texas where the system
is proposed include Dallam, Sherman, Hartley, Randall, Oldham, Deaf Smith,
Parmer, Castro, Swisher, Bailey, Lamb, Cochran, and Hockley. New Mexico
counties include Union, Harding, Quay, De Baca, Roosevelt, Curry, Chaves,
Guadalupe, and Lea.

Interstate 40, between Albuquerque, New Mexico and Amarillo, Texas, bisects
the area. Major Federal Aid Primary Routes include U.S.54, 60, 70, 84, 380, and
385.

The DTN branches from the first OB complex to the DDA in two directions. A
northerly branch parallels much of the existing road system and separates frequently
to access clusters in Texas and New Mexico. The southerly extension picks up
clusters in New Mexico and then turns east to provide access to the remaining
clusters in Texas.

The DTN is approximately 1,260 mi long. About 5,940 mi of cluster roads are
required. Much of the Texas/New Mexico siting region contains section roads at
one mile intervals. Where available they are used as cluster roads to minimize road
construction and environmental impact. Approximately 1,300 mi of cluster roads
will coexist with the present road system. The total road network for Alternative 7
is approximately six percent less than that for the Proposed Action.

2.5 ALTERNATIVE 8

Alternative 8 is split deployment in the Nevada/Utah and Texas/New Mexico
regions. The 23 protective shelters in each of the 200 clusters are arranged in a
two-thirds filled hexagonal pattern spaced a nominal 5,200 ft apart (Nevada/Utah
and Texas/New Mexico), or in a two-thirds filled grid pattern spaced a nominal
5,280 ft apart (Texas/New Mexico). One hundred clusters are located in the
Nevada/Utah region with the first OB complex near Coyote Spring Valley, Nevada.
The remaining 100 clusters are in the Texas/New Mexico region, with the second OB
complex near Clovis, New Mexico. The system layout for Alternative 8 is shown in
Figure 2.5-1 (Nevada/Utah) and Figure 2.5-2 (Texas/New Mexico).

The Nevada/Utah portion of the system extends from Moapa, Nevada on the
south to Delta, Utah on the north. Other major communities in the area include
Caliente, Pioche, and Panaca, Nevada; and Beryl, Milford, Delta, and Hinckley,
Utah. White Pine, Nye, and Lincoln counties in Nevada; and Juab, Millard, and
Beaver counties in Utah are affected by this alternative.

The Texas/New Mexico portion extends fro n southern Chaves County, New
Mexico to northern Dallam County, Texas. Other affected counties include
Guadalupe, Harding, Lea, Roosevelt, Union, Quay, De Baca, and Curry counties in
New Mexico; and Parmer, Bailey, Lamb, Deaf Smith, Hartley, Oldham, Cochran, and
Hockley in Texas. Principal cities in the area include Clovis, New Mexico and
Dalhart, Texas. A-narillo and Lubbock, Texas lie o'itside the area, just east of the

. DDA.

Major Federal Aid Primary highways include U.S. Routes 6, 50, and 93 in the
Nevada/Utah region; and 54, 87, 380, 60, 70, 84, and 385 in the Texas/New Mexico

. . . . -- . .. ' " . i . . - i i ' : - _ .-. . ' . .



region. Combined Interstate 40 - U.S. Route 66 bisects the DDA in Texas/New
Mexico.

In the Nevada/Utah portion of the system, the DTN originates near Coyote
Spring Valley, Nevada and proceeds north to Dry Lake Valley, where it branches to
the east and west to access the remaining clusters. Essentially, this system
duplicates a portion of the deployment area shown for the Proposed Action with
approximately 70 clusters in Nevada and 30 in Utah. Approximately 730 mi of DTN
and 3,100 mi of cluster roads will be needed.

Similarly, in Texas/New Mexico, the DTN follows the same alignment used in
the Texas/New Mexico full deployment system (Alternative 7). The DDA for
Alternative 8 is a portion of the DDA for Alternative 7, with approximately 35
clusters located in Texas and 65 in New Mexico. About 650 mi of DTN and 2,970 mi
of cluster roads are required.

A total of 1,380 mi is estimated for the DTN. Cluster road construction will
total about 6,070 mi.
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3.0 DESCRIPTION OF SYSTEM COMPONENTS

Construction of the M-X system is a large undertaking encompassing parts of
two or four states and requiring approximately eight years to complete. Within the S
system various types of facilities are needed. The major facilities, two OB
complexes, 4,600 protective shelters, and variable lengths of road, comprise the
main work items for construction (see Figure 3.0-1).

3.1 OB COMPLEXES

The two OB complexes are referred to as the first and second OB complexes.
The major facilities in the first OB complex include the OB, the DAA, and the
OBTS. Regardless of the deployment alternative selected, full or split, the first OB
complex will always contain those major facilities. The second OB complex has only
an OB with the full deployment alternative. With split deployment the second OB
complex will also include a DAA. In no case is there an OBTS located in the second S
OB complex.

The OB provides operational control, maintenance, supply, rail!air offloading
facilities, and other typical base support functions as well as housing and facilities
for assigned personnel and families. The operations control center (OCC) will be
located on the first OB; alternate OCC (AOCC) will be located on the second OB. 0
The OB technical suoport facilities consist of OCC and AOCC, telephone exchange,
electronic maintenance labs, missile guidance and control (G&C) system,
warehouses, electrical!mechanical maintenance, and security response force. In
addition to these technical facilities, the OB will contain over 100 housing,
administration, recreational, and service facilities to support the full-time assigned
personnel. The design of the OB is undergoing modifications which may change thecomposition and/or size.

The nAA facilities are designed to support missile, canister, launch, and
transporter assembly, to house intermediate-level maintenance, and to provide
weapon system storage. The principal facilities of the DAA are the missile
assembly buildings (MABs), a munitions facility, and other support areas. Two MABs
are planned; one for deployment assembly and the other for maintenance. The
MABs consist of a high-bay assembly area, a low-bay storage and receiving area, an
attached two-story support area, and an outside solid-stage loading pad. The
munitions facility is a secure area that stores and provides working areas for
processing and assembly of the reentry system and components. The support areas
are general storage, service, maintenance, and administrative areas. The DAA
facilities are also being modified, which may result in a change in its composition
and/or size.

The OBTS is a system test facility located in the proximity of the DAA. Its
purposes are to: support subsystem and system development tests; to process,
integrate, and test weapon systems which require facilities located in a geological S
and climatological representative area; support follow-on test and evaluation
efforts; perform technical data validation and verification; perform human
factors/maintainability tests and evaluations; and support certain training activities.
The OBTS will consist of the following facilities: a test-support building which
houses unique test equipment; a CMF tiat will be similar to the ones deployed in the
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operational area; physical security system (PSS) facilities also similar to
operational; three protective shelters with ROSEE as similar to the operational
version as is technically possible; cluster roads; primary/secondary access roads;
remote surveillance site (RSS); and data link between the RSS and the PSS facilities.
Modifications to the OBTS are underway, which may change the composition and/or S

size.

3.2 ROAD SYSTEMS

The three types of roads that support the M-X system are the DTN, the cluster
roads, and the support roads. 0

DTN (3.2.1)

The DTN serves to connect the first OB complex to the DDA for the primary
purpose of allowing transportation of the missile/canisters via the road special
transport vehicle (RSTV) to the clusters. The DTN stops at the cluster side of the S

barrier, specifically at the stock fence line.

For the purpose of this FEIS, the DTN is a 24-ft wide road with 5-ft shoulders
on either side. It has a 6-in. asphalt surface on a 10-in. aggregate base. Figure
3.2.1-1 is a typical section for the DTN. The DTN has a maximum profile grade of
7 percent and a minimum horizontal radius of curvature of 500 ft. S

CLUSTER ROADS (3.2.2)

The cluster road joins the DTN at the barrier and connects the DTN to the
cluster. The cluster roads allow the RSTV to proceed from the barrier area to the
CMF, and the transporter to proceed from the CMF to the protective shelters in the
cluster. The cluster roads include those roads which pass by all 23 shelters and

* those which spur off the main cluster road to each shelter.

The dluster road used for this FEIS is either 21 or 27-ft wide, with 5-ft
shoulders on either side. The cluster roads that spur off the main cluster road to
each shelter are 21-ft wide; the remaining cluster roads are all 27-ft wide. It has
an aggregate surface depth of either 10 or 19 in., depending upon the type of
subgrade it is placed on. Figure 3.2.2-1 is a typical section for cluster roads. The
cluster roads have a maximum profile grade of 10 percent and a minimum horizontal
radius of curvature of 500 ft.

SUPPORT ROADS (3.2.3) 0

The support roads are of three types: access, intercluster, and SALT
monitoring port (SMP) roads. The access support roads connect the DTN or the
cluster roads to support facilities such as the CMF, the RSS, the ASC, and the power
distribution centers. The intercluster support roads connect adjacent clusters with
roads over which the transporter or RSTV cannot pass. The SMP support roads S
permit access from the cluster roads to the top of the shelters to support SMP cover
removal/replacement operations.

The support road used for this FEIS is either a 10 or 20-ft wide road withi a
5-ft shoulder on either side. The access support road and the intercluster support

27
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SCARIFY AND RECOMPACT 2720A -1

Source: HDR Sciences, 1980.

Figure 3.2.1-1. DTN typical section.
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IS

5'-0" 106" OR 13'-6" I 10'-6" OR 13'-" 5'-o-

ER SHOULDER

3% I 3%

10" AGGREGATE SURFACE
24"IN-SITU MA E I L(IN-SITU MATERIAL CBR215)1

SCARIFY AND RECOMPACT 19" AGGREGATE SURFACE

(IN-SITU MATERIAL CBR2_7) 2

1 80 PERCENT OF TOTAL CLUSTER ROAD MILEAGE ASSUMED
IN THIS CATEGORY 0

2 20 PERCENT OF TOTAL CLUSTER ROAD MILEAGE ASSUMED

IN THIS CATEGORY

SOURCE: HDR SCIENCES, 1980 2721-A-2

Figure 3.2.2-1. Cluster road typical section.
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road are 20-ft wide and have a 6-in, thick aggregate surface. The SMP support
road is a 10-ft. wide graded earth road. Figure 3.2.3-1 is a typical section for
support roads. rhe access and intercluster support roads have a maximum profile
grade of 10 percent while the SMP support roads have a maximum profile grade of
20 percent. All three types of support roads have a minimum horizontal radius of e
curvature of 100 ft.

3.3 PROTECTIVE SHELTERS

Figures 3.3-1 and 3.3-2 show the shelter design used in this FEIS. The
protective shelter is a reinforced concrete tube 171 ft 3 in. long with an inside
diameter of 14 ft 6 in. and a wall thickness of I ft 9 in. The inside of the tube has a
steel liner 1/4 in. thick. The closure is also made of reinforced concrete with a
steel liner. Figure 3.3-3 shows the closure in detail.

The two monitoring ports shown in Figure 3.3-1 are 10 ft 6 in. long in the
direction of the longitudinal axis of the shelter. The width of the ports is
determined by projecting a 90 degree view angle 45 degrees either side of the
vertical, perpendicular to the centerline of the tube.

The protective shelter is buried under 5 ft of earth. This earthen berm is
retained by a steel sheet piling headwall at the closure end.

30"
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SOURCE: HDR SCIENCES, 1980 2722-A-2

* Figure 3.2.3-1. Support road typical section.
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4.0 CONSTRUCTION PLANNING

The construction plan deter nines the temporal and spatial sequence in which
individual project facilities are constructed. The schedule for construction of the
two OB complexes is reasonably established, as is the overall schedule for DDA
construction. However, the detailed scheduling of the individual segments of the
DDA is not established except for the IOC clusters, which must be completed first.
Two construction planning approaches considered for the DEIS were the sequential
method and the concurrent method. The construction planning approach used and
analyzed in this FEIS is the modified tree method.

For each method, the system is divided into several construction groups (20 in
the Proposed Action). The differences in the order of construction of the groups
characterize the major differences between methods. The environinental and
socioeconomic effects of the methods are a result of the intensities of the
constriction activities within each specific region, and not necessarily from the
total amount of activity required to construct the entire system, which is the same
for all methods. Since the total constr'iction time allowed for completion of the
project does not change with the method, the intensity of the construction activities
in a region characterizes the differences between the methods. This is because the
number of regions that have construction activities occurring simultaneously, and
the intensity of activity within them is different for the sequential method than for
the concurrent method.

4.1 SEQUENTIAL METHOD

The sequential method begins by constructing the first OB complex, then the
IOC clusters, and then progressing outward. Figure 4.1-1 is a schematic diagram of
this method. Generally a large workforce is concentrated in a relatively small area
(group I in the diagram) until work is completed in that group and then moves to the
next adjacent group (group 2 in the diagramn). A small amount of construction
activity overlaps between groups during the move from one group to the next. The
work within each group begins with the DTN, followed by the cluster roads, and ends
with the protective shelters and other facilities.

The sequential method has several advantages from an operations point of
view. Completing adjacent clusters sequentially, starting from the first OB
complex, allows missiles within the same geographical areas to be deployed at
approximately the same time. Fewer security and operations personnel are needed
since the missiles are located in the same general area. All the utilities within the
DTN right-of-way, particularly the C system, are connected as they are completed,
to the OB complex.

The operational advantages couid be offset by some adverse environmental and
socioeconomic effects. Large numbers of construction personnel are concentrated
in relatively small areas for a short period of time, thus intensifying the impacts
rather than spreading them out over a larger area.

4.2 CONCURRENT METHOD

As in the case of the sequential method, the concurrent method also begins by
constructing the first OB complex and then the IOC clusters. However, shartly •
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after construction starts in the IOC clusters, additional construction activities start
in other groups in other regions remote from the initial group. This is shown
schematically in Figure 4.2-1 (in the diagram all four groups would be constructed
at the same time). The order of construction within a group is the same as the -

sequential method: that is DTN, then cluster roads, and then protective shelters. S

The major advantage of the concurrent method is that the work force is spread

out over several regions, which tends to mitigate some of the adverse environmental
and socioeconomic impacts associated with the concentrated activity as charac-
terized by the sequential method. The demands for other resources, such as water - '
and electrical energy, are also dispersed over a large area.

The disadvantages of the concurrent method are generally operations oriented.
Since completed clusters are not always contiguous, more security and operations
personnel are required. Additionally, it would be necessary to construct the DTN
and communications facilities to all groups early in the construction schedule.

4.3 MODIFIED TREE METHOD

The modified tree method is a hybrid of the sequential and concurrent
methods. It generally has all the advantages of the sequential and concurrent
methods, without their disadvantages. See Appendix G for additional information on
the modified tree method. S
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5.0 CONSTRUCTION TASKS

5.1 MOBILIZATION

Mobilization involves the assembly of personnel, equipment, materials, and
support facilities required to construct the M-X system. Included in this activity is
the development of the following items:

o Water wells
0 Material sources •
0 Marshalling yards

o Construction camps
o Temporary power

WATER WELLS (5.1.1)

Water wells will be developed approximately every 30 mi along the DTN, at
the construction camps, concrete plants, and at each cluster. Whenever possible,
these wells will be made a part of the permanent water system required for the
operation of the M-X system. When the wells are temporary and only required for
construction uses, temporary portable distribution and storage facilities will be
used. These facilities will be relocated as construction progresses. During 0
construction, the wells will supply domestic and construction requirements. After
construction is completed, the major demand will be for domestic use at the 013
complexes.

MATERIAL SOURCES (5.1.2)

Two types of material sources are required for the project--sand and gravel
deposits, and mineable rock formations. These sources may not be located within
the project area. The methods of obtaining the aggregate will be the same whether
the sources are located within the project area or not, the only difference being the
haul distances required to deliver the aggregate to the manufacturing plants.

Aggregate pits will be used to provide sand and gravel for construction and
will be located based upon the latest geotechnical data available. At each location,
mining, washing, stockpiling, and loading operations are required to provide material
for the production of concrete, railroad ballast, road base and surface courses, and
asphalt paving.

When sand and gravel are deficient in size or a higher grade of material is
required, quarrying operations will be necessary to provide suitable rock for the
manufacturing of additional aggregate.

Aggregate manufacturing plants are used to process quarried rock. This
processing includes crushing, washing, sizing, and sorting. Material sizes produced 0
vary from coarse to sand-size aggregate.

During plant operations, the aggregate is washed to remove deleterious
materials and the fines produced during crushing. This wash water flows to settling
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ponds where these materials are removed and the water recirculated through the
plant.

Equipment requirements for an aggregate manufacturing plant vary greatly
according to the number of different gradations (sizes) of aggregate required. 0
Figure 5.1.2-1 is a diagram of a typical aggregate manufacturing plant that
produces sand, and aggregate for road base or surface, asphalt paving, or concrete.

MARSHALLING YARDS (5.1.3)

Marshalling yards will be developed near the perimeter of the deployment area S
acting as the receiving and storing sites for equipment and materials. If possible, a

marshalling yard should have railroad and highway access. Marshalling yards will
probably be set up near the OB locations. Additional marshalling yards are desirable
in other regions remote from the OB since this will cut down on the haul distances
from the yards to construction sites.

Equipment and materials will be received at the marshalling yards and will be
inventoried, labeled, and put into temporary storage. When needed, the equipment
or materials will be trucked to the construction sites. Equipment and materials
should be handled a minimum number of times to ensure economy of construction.
However, additional storage may be required at the concrete plants and the steel
fabrication and assembly areas. S

CONSTRUCTION CAMPS (5.1.4)

The construction sites generally will be too remote for workers to locate their
families in nearby communities and commute to work on a daily basis, although
there will be situations where this is possible. Therefore, temporary construction S
camps will be established to support the work force. It is assumed that these camps
would provide housing for one-half the workers without families. Construction
workers would either leave their families where they are, or would move them to
some community within commuting distance of the construction sites, if possible.

Construction camps could consist of the following temporary facilities: 0
dormitory, mess hall and kitchen, recreation building, theater, infirmary, and
maintenance shop. Central management offices and a heavy vehicle maintenance
yard would be adjacent to the camp, as would be the truck head for receipt of
incoming naterial. All of these personnel facilities would be serviced by a portable
sewage disposal plant. The major production facilities would include water wells, a
sand and aggregate plant, settling ponds, and possibly a concrete plant. Figure 0
5.1.4-1 presents a conceptual layout of the construction camp and production
facilities.

The initial construction camp will be established at the first OB complex
location. This camp will house the personnel that will construct both the first OB
complex and the initial portion of the DTN. The first workers will live in self- S
contained trailer-type units with their own water supply, cooling, and sewage
disposal. Some of the workers may have to live offsite and commute to work by bus
or automobiles. This camp will have to support approximately 1,500 construction
workers during the peak year.
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The second construction camp will be established in the initial construction
area in the DDA soon after the first camp. It will support DTN construction and the
development of water wells and aggregate sources. As the construction expands,
the erection of concrete plants and the development of material storage areas will

ji be required to support the construction of the cluster roads, protective shelters, and
other DDA facilities. Some of the facilities in the construction camp could become
permanent if the camp is located where an ASC will be. The remaining facilities
will be relocated to another area.

The number of construction camps varies with the siting alternative.
Generally there will probably be up to 20 total camps required with a maximum of
about 1,500 construction workers at a given camp during the peak period of
construction.

TEMPORARY POWER (5.1.5)

Temporary power for construction will probably be provided by diesel-powered
generators, since most of the existing utility distribution systems are either not
adequate to provide for the construction demands or do not have powerlines near the
camps. As construction progresses on both the M-X system and proposed local
power projects, permanent power facilities will be added and could be a source for
power in construction areas.

5.2 OB COMPLEX CONSTRUCTION

Two OB complexes are required for +he M-X system. These are referred to as
the first OB and the second OB. Associated with the OB complexes are a DAA and
an OBTS. The first OB complex always includes a DAA and an OBTS. The second
OB complex includes a DAA only when the deployment alternative is a split system,
but it never includes an OBTS.

The structures in the OB complexes are expected to fall into five different
categories: buildings with concrete walls and floors; buildings with concrete block
walls and concrete floors; steel structures; structures of wood and stucco; and
prefab facilities. Before any buildings can be constructed, roads and utilities,
including water and power, must be available at the site. The contractors' support
area (CSA) will have to be partially completed, and temporary housing set up. Large
supplies of basic building materials will have to be brought in by truck, including
crushed stone, cement, sand, wood, and plywood, some of which will have to be
stored in suitable buildings. Water will have to be available for concrete, dust
control, and general construction. 0

It is anticipated that accepted building construction methods will be used in
the OB complexes. An exception would be in the construction of the protective
shelters at the OBTS. Discussion of the construction methods for protective
shelters can be found later in this section.

5.3 ROAD CONSTRUCTION

There are three types of roads required for operation of the M-X system: the
DTN, cluster roads, and support roads. The length of each of these types of roads
varies with the siting alternative and is discussed in Section 2 of this report. The
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different roadway widths and structural sections required for each type of road have
not been finally determined. Further discussion on this subject can be found in
Section 3 of this report.

The DTN connects the first OP complex to the clusters, terminating at the
barrier for each cluster. As presently conceived, it will have an asphalt surface on
top of an aggregate base. The cluster roads connect each cluster to the DTN at the
barrier and each protective shelter within the cluster. These roads are designed
with an aggregate surface. The support roads provide access around the cluster
barrier, provide access to the protective shelter for removal of the monitoring
ports, and, whenever possible, provide intercluster access. The support roads have
an earth or aggregate surface. Figure 5.3-1 shows the layout for these roads. 0

Road construction is a process whereby a strip of land is improved to provide a
drivable surface for access. The major operations in this construction are surveying,
clearing and grubbing, grading, drainage, scarifying and recompacting, aggregate
base or surface, fine grading, and asphalt concrete surface (DTN only).

The first step in road construction is surveying to lay out the physical location
of the road. After the alignment for the proposed road is identified, the strip of
land is cleared and grubbed to remove all vegetation, boulders, debris, etc. from the
proposed road corridor.

Once the corridor is cleared, earth-moving equipment is brought in to perform 0
the rough grading operation. Grading is done to reshape the existing terrain into the
roadway cross section along the proposed alignment to the approximate vertical
profile. The roadway is designed, to the maximum extent possible, such that all
excavated material will be used in the embankments so that no material will have to
be wasted or b.,rrowed from areas outside of the roadway corridor. As the roadway
is brought to the proposed vertical profile, the embankment is compacted to a 5
density greater than the existing soil, to create a solid foundation for the proposed
road. To get the required density, moisture is added to the soil to form a

* compressible mixture that can be compacted in layers by tractors pulling heavy
rollers and tampers. In areas where the roadway is excavated from existing ground,
the underlying material is scarified (loosened by a plowing operation) and recom-
pacted to the necessary density.

While rough grading is in progress, drainage structures are constructed at
locations specified in the design. Drainage structures are located to accommodate
both existing drainage ways that cross the road alignment and runoff carried by the
ditches along the roadway. Each drainage structure is analyzed and designed to

* function properly with the hydrology and hydraulics of the basin through which the 5
roadway passes.

The roadway is now fine-graded to the more exact dimensions required for the
final roadway cross section. The travel way is crowned, the shoulders shaped and
the ditches are smoothed to drain efficiently.

After the roadway has been fine-graded, the final pavement structure is
constructed for the cluster roads and the DTN. The pavement structure in "he case
of cluster roads will consist of a dense layer of aggregate. DTN roads will be
comprised of a similar layer of aggregate with an asphalt surface course.

44

* 0.°' o,



CL cn

0-

cr- E

4j

cJr

LLI <

Sa31n-looi SV9 Ovi1Vd~d0 01

45



The appropriate traffic control and informational signs, and pavement
markings (striping) are installed to complete the road. As a final operation, the
seeding and revegetation of disturbed roadway embankments and ditches is being
considered.

The fundamental procedure for road construction described above typically 0
uses conventional equipment (such as tractors, dozers, scrapers), performing each
task as a separate operation. Also under consideration for the M-X roads system is
an autonated road builder (see Figure 5.3-2) capable of finish grading, stabilizing,
and compacting a 24-ft wide road section at speeds up to 180 ft per minute.

5.4 PROTECTIVE SHELTER CONSTRUCTION 0

The protective shelter is a steel-lined, reinforced concrete tube approximately
171 ft long, with an inside diameter of about 14 ft and an outside diameter of about
18 ft (see Figures 3.2-1 and 3.2-2). Since there are 4,600 identical protective
shelters required for the system, there are several methods of construction possible.
The methods presently being considered are precast, mechanized cast-in-place, and
conventional cast-in-place. Since the precast and mechanized cast-in-place
methods require the use of special equipment and techniques currently being
developed, a test program is being conducted to demonstrate their capabilities. The
conventional cast-in-place method would use equipment and techniques that are
commonly employed in concrete construction. The schedules and manpower
estimates presented in this FEIS are based upon using the precast method for shelter
construction.

PRECAST METHOD (5.4.1)

Precast concrete construction is a method in which individual segments of the
protective shelter are built at a centrally located plant, transported to the shelter
sites, and assembled. The precast plant is set up near the constrIction camp and is
portable, moving to several locations during the construction period. Aggregate
sources and water wells are nearby. Storage areas for cement, steel, fly ash, and
other materials are adjacent to the plant. Figure 5.4.1-1 illustrates a representa-
tive precast concrete plant.

Precast plants produce all the concrete segments and closures necessary to
complete the protective shelters. There are basically four different types of
segments required. One type is the end segment with one end of the tube solid and
the other end open. Another segment is the normal type, both ends open. The third
type of segment is the same as the normal segment except that it has a SALT
monitoring port. All three of these segments have a constant cross section. The
final type is a transition segment which is the segment next to the closure. This
segment transitions from the constant cross section type to the closure.

The major work items involved in the precast method are: excavating the
trench and the ramp; pouring, transporting, and placing the precast sections; and
backfilling the site.

Since many of the work items are repetitious and require the moving and/or
placing of heavy articles or large quantities, the opportunity fcsr developing
specialized equipment exists. In fact, there are many companies presently engaged
in studying the possibility of using some of the special equipment discussed later on.
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Figure 5.3-2. Automated road builder.
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Excavation (5.4.1.1)

Two methods of excavating the trench and the ramp for the protective shelter
are open cut excavation and contour excavation. Open cut excavation can be used
for part or all of the shelter trench and for all of the ramp. If the open cut method
is used for only part of the trench, the remaining excavation is performed by the
contour method.

Open cut excavation involves a special machine which excavates a trapezoidal
shaped section as shown in Figure 5.4.1.1-1. When this method is used for all the
shelter trench excavation, the bottom of the trench is at the bottom of the concrete
shelter. Precast concrete pads, or cradles, are then placed in the trench (see Figure
5.4.1.1-2) and the precast shelter segments are set on these pads.

Contour excavation also uses a special machine. If the contour excavation
method is used for the shelter trench, excavating down to the springline of the
concrete shelter section would still be done by the open cut method. Then the
contour excavating machine would cut a semicircular trench with a radius equal to
the outside radius of the concrete shelter, as shown in Figure 5.4.1.1-3. The precast
shelter segments are placed in the contoured trench, using the precast concrete pads
as in the open cut excavation.

In both the open cut and contour methods of excavation, the excavated
material is carried to the surface by conveyors, where it is stockpiled for use in the
backfilling operation.

Precast Shelter Segments (5.4.1.2)

The precast method generally follows these procedures: First, cages of -

reinforcing steel and steel liners are assembled and moved to the casting area where
forms are placed around the cages and concrete poured into the forms. After the
concrete is vibrated to remove air pockets and to distribute the concrete evenly
around the reinforcing steel, the concrete segment remains undisturbed until the
concrete is hard enough for the forms to be removed. After removal of the forms,
the shelter segments are stored until the concrete reaches its design strength and
then transported to the protective shelter sites on special vehicles. Upon delivery
to the site, the segments are placed in the previously excavated trench and mated to
the abutting segment.

Several types of special equipment are necessary to manufacture, deliver, and
place the precast protective shelter segments.

Special equipment capable of making the reinforcing steel/steel liner cages
are needed. Figures 5.4.1.2-1 and 5.4.1.2-2 are conceptual drawings of what these
facilities might be.

The precast protective shelter segments could weigh anywhere from 250 to
310 tons, depending upon the segment. In order to load unload and transport these
segments, special equipment is required. One piece of equipment that could load
the shelter segments onto the transport vehicle at the precast plant and unload the
segments at the shelter site is called a pipemobile or a liftmobile. Figures 5.4.1.2-3
and 5.4.1.2-4 are examples of this type of special equipment. The heavy weight of a
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precast segment also dictates the use of a special transport vehicle. Figure
5.4.1.2-5 is a drawing of what a tractor-powered transport vehicle might look like.

Once the precast segments have been unloaded at the shelter site, the next job
is to place them in the trench. The piece of special equipment required to perform 0
this is an installing jumbo. Figure 5.4.1.2-6 is a drawing representing what this
machine would look like.

After the segments are in place the final items of work on the concrete
shelter itself include grouting the segments together, welding together the steel
liners inside each shelter segment, installing the egress beams and rails, completing 0
the headwall, and installing the closure. Some of these work items could be
performed with special machines or equipment.

Backfilling (5.4.1.3)

One of the final construction items is the backfilling of the shelter trench. 0
Figure 5.4.1.3-t is a representation of the backfilling operation. While the backfili
is being placed, it must also be compacted. Equipment, such as scrapers, bulldozers,
and motor graders would be used in backfilling. Compaction equipment, such as the
padfoot compactor shown in Figure 5.4.1.3-2, would also be required.

MECHANIZED CAST-IN-PLACE METHOD (5.4.2) •

Mechanized cast-in-place construction is a method whereby the protective
shelter is completely formed and poured at each of the shelter sites. The concrete
plants required to support the cast-in-place method are more numerous than the
precast method. This is because the concrete is hauled by batch trucks to the site
and there is a maximum time limit for placing the concrete once it has been mixed. 0
This time limit can be translated into a mileage, or distance requirement, which sets
the number of concrete plants needed for a particular deployment alternative. It is
estimated that between 100 and 200 concrete plants will be used for the mechanized
cast-in-place method. Construction camps are not located at every concrete plant,
but are situated basically the same as in the precast method. The concrete plants __
are still near aggregate sources and water wells; however, the construction camp
area is the primary location for storing cement, steel, fly ash, and other materials

" required for construction. Figure 5.4.2-1 is a schematic drawing of a typical
mechanized cast-in-place concrete plant.

The major work items for the mechanized cast-in-place method are excavating
* the trench and the ramp, forming and pouring the concrete shelter, and backfilling S

the site. As is the case with the precast method, it is anticipated that specialized
equipment will be used.

Excavation (5.4.2.1)

Excavating the trench and the ramp for the mechanized cast-in-place method "
is similar to that for the precast method. All of the ramp is excavated by open cut.
The shelter trench is excavated to the springline of concrete shelter by open cut
with the remainder accomplished by contour excavation.

Open cut excavation uses the same special machine as in the precast method
(see Figure 5.4.1.1-1). Other equipment is available to perform this type of S
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excavation. This equipment, such as scrapers, bulldozers, and motor graders has the
disadvantage of requiring a large area in which to operate.

The contour excavation of the remainder of the shelter trench is performed in
the same manner as the precast construction. Figue 5.4.2.1-1 is a more detailed
drawing of the contour excavating machine illustrated in Figure 5.4.1.1-3. The
semicircular trench is the outside form for the bottom half of the concrete shelter.

Cast-In-Place Shelter (5.4.2.2)

In the mechanized cast-in-place method, reinforcing steel and steel liners are
fabricated and delivered to the concrete plant where they are assembled in
segments approximately 45 ft long. The steel liner/rebar assemblies are transported
to the shelter site, placed in the contoured trench, and welded together, thus
becoming the inside form of the concrete shelter. Then the special slipform
machine is positioned over the trench, the concrete is trucked in from the concrete
plant, and the shelter is poured. The concrete is vibrated in the forms to evenly
distribute it around the reinforcing and eliminate any voids. The forms are removed
much earlier than in the precast method, since the shelter is already in place and
has only to withstand its own weight.

As with the precast operation, special equipment is required for the
mechanized cast-in-place method.

The same special equipment used in making the reinforcing steel/steel liner
cages in the precast method (see Figures 5.4.1.2-1 and 5.4.1.2-2) can be used in the
mechanized cast-in-place method. The steel liner/rebar assemblies, or segments,
must be hauled from the concrete plant to the shelter site. Figure 5.4.2.2-1
illustrates a type of transport vehicle that could be used.

The pouring of the concrete shelter involves several types of special equip-
ment. Figure 5.4.2.2-2 is a schematic drawing of a shelter site showing the ..

machinery required in pouring the concrete. Some of the special equipment
illustrated in this drawing are the slipform assembly, the form vibrator, and the
truck unloader. The purpose of the slipform assembly is to move along the shelter
trench providing the top, outside form as the concrete is poured. The slipform
assembly is shown in more detail in Figure 5.4.2.2-3. The form vibrator moves along
with the slipform assembly, vibrating the forms and the concrete. Figure 5.4.2.2-4
is a detailed drawing of a type of form vibrator. The truck unloader moves
alongside the shelter trench. The concrete batch trucks drive onto the truck
unloader and dump the concrete into the hopper. From the hopper the concrete is
then distributed into the forms by a conveyor. Figure 5.4.2.2-5 is a drawing of a
type of truck unloader that could be used.

Backfilling (5.4.2.3)

The backfilling of the shelter trench can be accomplished in the same manner
as in the precast method. Refer to Figures 5.4.1.3-1 and 5.4.1.3-2 for details of the
backfilling operation and the padfoot compactor.
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CONVENTIONAL CAST-IN-PLACE METHOD (5.4.3)

Conventional cast-in-place construction is a method in which the protective
shelter is completely formed and poured at each of the shelter sites. In that regard
it is the sane as the mechanized cast-in-place method. Except for the use of fixed S

forms instead of slipforms, the conventional cast-in-place method could be alinost
identical with the mechanized cast-in-place. However, for the purposes of this
report, it is assumed that the conventional cast-in-place method uses no special
equipment unless it is absolutely required. The number and location of the concrete
plants are the same a3 fr the mechanized cast-in-place method. Figure 5.4.3-1 is a
schematic drawing of a typical concrete plant for the conventional cast-in-place 0
construction nethod. As in the case of the mechanized cast-in-place method, the
major items of work for the conventional cast-in-place method are excavating the
shelter trench and the ramp, forming and pouring the concrete shelter, and
backfilling the site.

Excavation (5.4.3.1) 0

Excavating the shelter trench and the ramp for the conventional cast-in-place
method is done by established techniques used in most highway construction.
Scrapers and bulldozers are the nost conmon types of equipment used. Figure
5.4.3.1-1 illustrates how the excavation is acconplished at a shelter site. A
trapezoidal shaped section is excavated, similar to that for the precast method. The 0
excavated material is carried by the scraper to an area adjacent to the trench, but
far enough away to allow for construction of the shelter. The bulldozer is used for
finer excavation. When the trench or ramp excavation gets close to the final
elevation, the motor grader is used in place of the scraper. Bulldozers are also used
to excavate the side slopes and so netines they are required to push tle scrapers.

Cast-in-Place Shelter (5.4.3.2)

\s in the nechanized cast-in-place method, the reinforcing steel and the steel
liners are fabricated and delivered to the concrete plant site. The reinforcing steel
and steel liners are then assembled in segments about 45 ft long and transported to
the shelter site. Forns are set in the trench and the steel liner/rebar assemblies are -
then placed and become the inside forms of the concrete shelter. The concrete is
trucked in from the concrete plant and is pumped into the forms. The concrete and
the forms are vibrated for the duration of the pour to ensure that the concrete is
evenly distributed and to eliminate voids. Th-e forms are removed after the
concrete has gained enough strength to support its own weight.

0 0
A minimum amount of special equimeit is assumed to be used in the forming

and pouring of the concrete shelter. The special equipment used to fabricate the
reinforcinog steel and steel liners for the precast and the mechanized cast-in-place
methods is also applicable for the conventional cast-in-place method (see Figures
5.4.1.2-1 and 5.4.1.2-2). Since these assemblies are not fabricated at the shelter
sit , a transport vehicle, such as the one illustrated in Figure 5.4.2.2-1 for the
mechanized cast-in-place method, is used.

The setting of the forms is done by conventional methods using cranes to place
the forms in the trench. The concrete is pumped from batch trucks into the forms
by conventional concrete pumps. Removing the forms is also done with cranes.
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Backfilling (5.4.3.3)

Backfilling the shelter trench is done in the same manner as in the precast
method. See subsection 5.4.1.3 for this discussion.

5.5 ASSEMBLY AND CHECKOUT (A&CO)

The A&CO effort encompasses not only the clusters and their associated
missiles, vehicles, and facilities in the DDA, but also all the technical and
contractor support facilities and subsystems at the OB complexes. The purpose of
A&CO is to install all components and subsystems of the M-X weapons system and
to assure that the system operates properly.

The A&CO function begins with the acceptance of facilities from the
construction contractor and receipt of weapon system components/subsystems from
the manufacturer, and continues through final acceptance by the using command.
A&CO operations begin at the time that facilities are available, and generally
include receipt and inspection of system components, acceptance of facilities and
equipment already installed, installation of components!subsystems, checkout and
integration of subsystems, system integration, demonstration of acceptable
operation, turnover to the user, and preparation for operational use.

A&CO activities are conducted both by contractor personnel and by the Air
Force military and civilian personnel. Their activities begin with site preparation,
and :ontinue through the time that the last operational missiles are turned over and
accepted by the Strategic Air Command.

Since A&CO will follow construction, no special facilities for personnel
support are expected to be required since existing construction camp facilities can
be used.

5.6 DEMOBILIZATION

At the close of construction, personnel and equipment will be moved out.
Temporary water wells used during construction will be capped and locations
permanently marked. Aggregate pits and mines will be closed. Haul roads,
campsites, and maintenance yard sites will be returned to their original state to the
extent possible. Permanent facilities will be turned over to operational personnel.
It should be noted that this demobilization phase will overlap, in part, the A&CO

* phase, until final demobilization.
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6.0 IMPACTS AND MITIGATIONS

6.1 IMPACTS

"'he impacts of the construction of the M-X system affect people, land, and
materials. These impacts are discussed as they relate to construction resources.
The impacts on people are examined in terms of the numbers and locations of
construction personnel required to build the system. Land impacts are examined in
terms of the areas disturbed by the construction operations. The impacts on
materials are examined as they relate to the demands for construction resources,
such as cement.

Large numbers of construction personnel are required at onsite locations over
an eight-year period. Specific requirements for each of the alternatives are given
in Appendices A through E of this ETR. As currently proposed, each person will
work a standard 40-hour week (five eight-hour days).

The areas disturbed by construction for each of the alternatives are also given
in Appendices A through E. Related to the disturbances are the types of facilities
to be built and construction methods or procedures used. As an example,
construction of the protective shelter could be accomplished by any one of three
different methods, as discussed in subsection 5.4 of this ETR.

The demands for construction resources for each of the alternatives are given
in Appendices A through E and in subsection 1.2 of this ETR. The peak year demand
for each resource would result in the primary impact. This demand impacts the
availability and cost of the resource for non-M-X construction.

6.2 MITIGATIONS

The Air Force will reduce the number of onsite construction personnel. This
mitigation measure involves the use of offsite construction techniques, such as
possibly utilizing prefabricated building units for the OBs or ASCs. .

The Air Force will design facilities and establish construction procedures to
minimize the disturbed areas. They will consider the design of permanent facilities
to also satisfy temporary needs. For example, some of the facilities at an ASC
could be used for a construction camp, if they were designed and contructed early.
They will strictly enforce the contractors' use of available areas.

The Air Force will diversify cement sources and purchase points to the extent
permitted by Defense Acquisition Regulations. This should help to reduce possible
shortages or cost increases for non-M-X construction. They will also utilize
alternative construction methods and procedures to minimize impacts on scarce
resources. One of these alternative methods might be the use of a dust palliative

*0 that does not require water. The Air Force will provide centralized procurement of
materials and equipment to minimize adverse economic impacts, where feasible.
This might include such materials as cement and steel.

There are additional mitigation measures that could also be implemented to
reduce impacts. One possible method of mitigating numbers of construction
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personnel is the use of longer work periods during peak construction, such as a
ten-hour day and/or a six-day week for short durations. There are several measures
that might be applied to various construction resources. The water required to wash
aggregate may be reduced if the quarried rock is of a high quality (low quantity of
deleterious material). The application of the mitigation will not be known until the
site-specific geotechnical data are available. Using covered trucks to haul the S
aggregate to the construction sites would reduce evaporation losses, thereby saving
some of the water needed for compaction of the aggregate base and surface courses
for the roads. Water required for earth compaction could be diminished if silty soils
were used in embankments, instead of clayey soils, since these generally require a -
lower optimum moisture content for compaction. Aggregate requirements could be
reduced if the designs of the roads were revised to use less aggregate. 0

* S '
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APPENDIX A PROPOSED ACTION

A.I DESCRIPTION

The Proposed Action calls for full deployment in the southern and east-central
parts of the Nevada/Utah region, with the first OB complex located near Coyote
Spring Valley, Nevada, and a second OB complex near Milford, Utah.

A.2 CONSTRUCTION SCENARIO

The construction plan used in the analysis of full deployment in Nevada/Utah
(Proposed Action) is shown in Figure A.2- I. Six to eight concrete plants would be
required in a total of 20 different locations. Colocated with these plants would be
construction camps and marshalling yards/staging areas. The exact locations for
these plants will be determined based primarily on the following criteria: water
availability, aggregate availability, and minimum haul distances.

OB COMPLEX CONSTRUCTION (A.2.)

A construction camp will be established at each of the two OB complexes.
The major work item originating from these two camps is building construction.

When the scheduling for the OB complexes was established, it was intended
that construction would begin at the first O1 complex in 1982 and would be
complete in 1987. Construction of the second OB complex would begin in 1984 and
end in 1988. There are studies in progress which may change this preliminary
scheduling.

For the Proposed Action, the first OB complex is near Coyote Spring Valley.
Most of the construction in the first year will be concentrated in the DAA, OBTS,
and at the airfield. A portion of the DTN connecting the DAA to the DDA will also
be constructed from the camp in the OB complex. Construction in the DAA, OBTS,
and at the airfield should be completed in 1984, with the rest of the construction
years devoted to the OB. Figure A.2.1-1 shows the construction schedule for the
first OB complex.

The second OB complex for the Proposed Action is near Milford. Since this
complex does not have to be operational for IOC, construction will not be as
accelerated as the first OB. All construction activity will be at the OB and airfield,
since there is no DAA or OBTS associated with the second OB complex. Figure
A.2.1-2 shows the construction schedule for the second OB complex.

DDA CONSTRUCTION (A.2.2)

The key construction items originating from the DDA plants are DTN, cluster
roads, and protective shelters. The range of DTN mileage constructed from any one
plant is from about 45 to 110 mi. Between approximately 180 and 590 mi of cluster 5
roads can be constructed from a plant. The number of protective shelters built from
a plant ranges from about 140 to 440. Of the 6,200 mi of cluster roads required for
the Proposed Action, approximately 4,960 mi will have a 10-in. surface thickness
and the remaining 1,240 mi will have a 19-in, surface thickness (see subsection 3.2.2
of this ETR for more information).
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____ ___ ____ __ ___ ___ _ _ ___ ____ _ _ ___0

LFIRST OB COMPLEX 1982 1983 1984 1985 1986 1987

OB

DAA

OBTS

Source: Department of the Air Force, 3396-A-1
Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure A.2.1-1. First OB complex construction
schedule for Proposed Action

* and Alternatives 1-8.0
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II

J

SECOND OB COMPLEX 1984 1985 1986 1987 1988 6

OB- -

Source: Department of the Air Force, 3398-A-1

Headquarters Ballistic Missile S

Office (AFSC), 28 April 1981.

Figure A.2.1-2. Second OB complex construction
schedule for Proposed Action
and Alternatives 1-7, full
deployment, Nevada/Utah or
Texas/New Mexico.
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Eighteen construction groups were established for scheduling purposes. Each
group contains from 6 to 19 clusters. The construction operations will be pursued in
accordance with the schedule shown in Figure A.2.2- 1. Work would begin at Coyote
Spring Valley, where the first OB complex construction terminates, proceed north to
Dry Lake and Delamar valleys, and then branch out to progress through Nevada and
Utah. Construction will peak in 1986. Schedule changes for specific construction
groups for the Proposed Action could be made.

A.3 CONSTRUCTION RESOURCE REQUIREMENTS

Table A.3-1 shows the average direct personnel required for any given year.
This table includes construction, A&CO, and operations personnel. The peak year
for onsite construction personnel occurs in 1986 with approximately 18,500 required.
Onsite A&CO personnel requirements peak over a three-year span, 1987-1989, with
approximately 5,600 people needed in each of the years. The peak for operations
personnel will occur at final operational capability (FOC) in 1989, and remain
constant thereafter. This number will be approximately 13,300. Tables A.3-2,
A.3-3, and A.3-4 give a more detailed breakdown of construction, A&CO, and
operations personnel requirements, respectively.

The total construction resources for the Proposed Action are shown in Table
A.3-5. Incremental and cumulative quantities are shown for each resource. Water
quantities include both domestic and construction uses. The disturbed area includes
permanent facilities only. The areas associated with temporary construction
facilities, such as marshalling yards, water wells, and aggregate pits, are given in
Section 1 of this ETR. Steel quantities include shelter and building construction, as
do the concrete quantities. Asphalt and prime coat quantities are for DTN
constructioi. Quantities for aggregate include only road construction. Section 1
and Table 1.2-5 of this ETR give the total range of aggregate required. Fencing
includes all fenced operations areas.

OBCOMPLEXES (A.3.1)

Table A.3.1-1 shows the total construction resources for both OB complexes.
The peak year for the construction resources is 1985. Most of the resources are
associated with building construction. The rest are attributable to shelter construc-
tion at the OBTS, road construction throughout the complexes, and airfield
construction.

DDA (A.3.2)

The total resource requirements associated with construction of the DDA for
the Proposed Action are shown in Table A.3.2-1. See the general discussion of the
total construction resources at the beginning of subsection A.3. Except for building
construction, the comments also apply to DDA construction.
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NUMBER
GROUP OF 1982 1983 1984 1985 1986 1987 1988 1989
NUMBER CLUSTERS

4 11 I

2 13 I

3 13

6 11 U

9 17 n U

5 9

10 16 I S

12 8

14 6

8 10

13 19 I

18 13

16 6 -

11 8 U -

7 10

17 10

15 9 U - " -

Source: Department of the Air Force, 2002- A 1

Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure A.2.2-1. DDA construction schedule for Proposed Action

and Alternatives 1, 2, 4, and 6, full deploy-

ment, Nevada/Utah.
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Table A.3-2. Average direct construction personnel requirements for nDA and OR facilt e,
Proposed Action and Alternatives 1, 2, 4, and 6, full deplovnent, Nevada" !a-.. -

Group Number' Construction Personnel

1981 1982 1983 1984 1985 1986 1987 198S

Onsite/Location

1 90 375 838 1,735 829

2 107 442 924 1,814 1,238

3 107 442 924 1,814 1,100

4 90 375 838 1,735 829 6

5 197 342 1.217 1,44q

6 107 442 832 1,692 932

7 294- 543 '

8 160 386 988 1,804 2-

9 142 578 1,256 1,848 1,55' 182

10 363 701 1,613 I,8g 749

11 48 322 883 1,491 202

12 123 308 935 1,717

13 18 572 972 1,946 1,777 941

i4 96 230 914 1,182

15 65 40Q 1,241 1,476

16 51 257 862 1,395

17 246 549 1,613 1,199

18 139 531 1,303 1,736 678

Subtotal DDA 643 2,654 6,569 13,415 14,839 14,719 12,047 5,490

Onsite/Location
-. 2

First OBComplex 1,392 2,936 2,762 2,618 1,565 1,052

Second OB Complex 3  
179 1,877 2,156 1,899 718

Subtotal OB 1,392 2,936 2,941 4,495 3,721 2,951 718

Total Onsite 2,035 5,590 9,510 17,910 18,560 17,670 12,765 5,490

Oftsite/Locat ion

Salt Lake City 77 208 347 410 410 410 410 300 100 100

Grand Total 77 2,24" 5,937 9,920 1,.320 18,970 18,080 13.065 5,590 100

T5398/I0-2-81/F

ISee Figures A.2-1 and A.2.2-1.
2
See Figure A.2.1-1.

3See Figure A.2.1-2.

Source: Department of the Air Force, Headquarters Ballistic Missile ,'-ffice (AFSC), 28 April 1981.
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Table A.3-3. Average A&CO personnel requirements for DDA, and OB facilities for Proposed dcior rn
Alternatives I, 2, 4, and 6, full deployment, Nevada/Utah, 1981-199r.

u N e A&CO PersonnelI ~ Group Number

1981 1982 1983 19S4 1985 1986 195' 19S8 1989 990

Onsite/Location

I 10 100 15$ 1,000 600

2 50 150 80 300'a

3 25 25 800 325 5

4 25 675 40,0

5 25 50 575

6 25 25 225 675

7 25 75 900

8 25 225 600

9 25 25 700 800,

10 25 50 500 So

II 25 25 225 400r

12 25 325 200

13 25 25 600 S> 2

14 25 525 S
15 25 225 700

16 25 25 225 300,

17 25 325 600 25

IS 25 25 S00 600

Subtotal DDA 10 100 300 1,250 4,000 4,300 4,350 4,35i 100

First OR Ceplex2  50 200 500 90 1,25G 1,250 1,250 1,250 25'

Second OB Complex 35

Subtotal 0(5 50 200 500 900 1, 250 1, 306 1,250 1,250, 05

Total Onsite 60 300 800 2, 1 50 5,250 5,600 5,600 \0, r, 3s0

Offsite/Location

Las Vegas 30 250 500 600 300 200 200 200 250 I

,rand Total 30 31" OO 1,400 2,45i 5,4 50 5,800 5,800 5.0R LW'

T5 499/9-25-S1/F

1See Figures A.2-l and A.2.2- 1.
2 ee Figure A.2.1-1.
3
'ee Figure A.2.I-2.

'Source: Department of toe "jr Force, Hieaidijarters I ,alist, Vissile 011 i(. (-'\f 2S A pril 1H .
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Table A.3-4. Average operations personnel requirements for OB facilities
for Proposed Action and Alternatives 1-7, full deployment, Nevada/Utah
and Texas/New Mexico, 1983-1989.

I

Employment Operations Personnel

Type 1983 1984 1985 1986 1987 1988 1989

First OB Complex

Officer 10 34 224 487 610 610 610

Enlisted 27 148 1,907 4,342 5,900 5,900 5,900

Civilian 2 52 480 848 1,212 1,212 1,220

Subtotal 39 234 2,611 5,677 7,722 7,722 7,730

Second OB Complex

Officer 5 12 166 262 290

Enlisted 24 170 1,513 3,416 4,275

Civilian 2 64 267 819 1,035

Subtotal 3i 2t'6 1,946 4,497 5,600

Total 39 234 2,642 5,923 9,668 12,219 13,330

T5900/9-25-81/F B

Note: Operations employment will continue at 1989 levels throughout the operating
life of the project.

Source: Department of the Air Force, Headquarters Ballistic Missile Office
(AFSC), 28 April 1981. 6
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Table A.3-5. Total construction resources for DDA and OB facilities for Proposed Action and Alternatives
1, 2, 4 and 6, full deployment, Nevada/Utah, 1982-1989 (Page I of 2).

Construction Quantity per Year

Resources
1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-ft) I

Incremental 1,898 15,424 31,357 29,167 35,610 28,446 15,044 5,781

Cumulative 1,898 17,322 48,679 77,846 113,456 141,902 156,946 162,727

Disturbed Area (acres)2

Incremental 1,986 13.652 27,364 29,713 35,383 28.839 17,319 7.331

Cumulative 1,986 15,638 43,002 72,715 108,098 136,937 154,256 161,587

Steel (tons)

Incremental 377 796 2,137 80,755 87,590 81,681 91,527 51,328

Cumulative 377 1,173 3,310 84,065 171,655 253,336 344,863 396,191

Concrete (cu yd* 1,000)

Incremental 78 166 176 837 846 760 710 376

Cumulative 78 244 420 1,257 2,103 2,863 3,573 3,949

Asphalt (tons* 1,000)

Incremental 503 2,229 1,351 1,734 1,568 532 44

Cumulative 503 2,732 4,083 5,817 7,385 7,917 7,961

T3315/9-13-8lF

wS
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Table A.3-5. Total construction resources for DDA and OB facilities for Proposed Action and Alternatives

1, 2, 4, and 6, full deployment, Nevada/Utah, 1982-1989 (Page 2 of 2).

Construct ion Quantity per Year
Resources

1982 1983 1984 1935 1936 1987 1988 1989

Aggregate (cu yd* 1,000)

Incremental 623 5,911 12,851 7,987 10,479 7.940 1,953

bi Cumulative 623 6,534 19.385 27,372 37.851 45,791 47,744

Prime Coat (tons)

Incremental 2,269 9,057 5,850 7,731 6.885 2.859 384

Cumulative 2,269 11,326 17,176 24,907 31.792 34,651 35,035

Fencing (lin f tl*,000)

Incremental 8 17 38 1,291 1,399 1,303 1,457 816

Cumulative 8 25 63 1,354 2.753 4.056 5,513 6,329-

T3315/9-13-1 I/F

I Does not include A&CO or operations domestic uses. --
2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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Table A.3.l-l. Total OB complex construction resources for Proposed Action and Alternatives
1-6, full deployment, Nevada/Utah, 1982-1989.

Construction Quantity per Year

Resources 1982 1983 1984 1985 1986 1987 1988"

Water (acre-ft) 
1

Incremental 472 996 997 1,525 1,262 1,002 244

Cumulative 472 1,468 2,465 3,990 5,252 6,254 6,498

Disturbed Area (acres)2

Incremental 914 1,928 1,932 2,952 2.,444 1,938 472

Cumulative 914 2,842 4.774 7,726 10,170 12,108 12,580 1 @

Steel (tons)

Incremental 377 796 797 1,218 1.008 800 195

Cumulative 377 1,173 1,970 3,188 4.196 4,996 5,191

Concrete (cu yd* 1,000)

Incremental 78 166 166 253 210 166 40

Cumulative 7 244 410 663 873 1,039 1.079

Asphalt (tons* 1,000)

Incremental 86 181 181 277 229 182 44

Cumulative 86 267 448 725 954 I 136 1.180

Aggregate (cu yd* 1,000)

Incremental 134 282 283 432 357 283 69 0
Cumulative 134 416 699 1,131 1.488 1,771 1,840

Prime Coat (tons)

Incremental 745 1,571 1,574 2,405 1,991 1,579 384

Cumulative 745 2,316 3,890 6,295 8,286 9,865 10,249

Fencing (in ft* 1,000)

Incremental 8 17 17 26 22 17 4

Cumulative 8 25 42 68 90 107 II1

T3311/9- 13-81/F

Does not include A&CO or operations domestic uses.

2Does not include temporary disturbances. S

Source: Department of the Air Force and HDR Sciences, 1981.
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Table A.3.2-1. Total DDA construction resources for Proposed Action and Alternatives I, 2, 4, and 6, full deployment,
Nevada/Utah, 1992-1989 (Page 1 of 2).

Construction Quantity Per Year •

Resources
1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-ft)1

Incremental 1,426 14,428 30,360 27,642 34,348 27,444 14,800 5,781

Cumulative 1,426 15,854 46,214 73,856 108.204 135,648 150,448 156,229 0
Disturbed Area (acres)

2

Incremental 1,072 11,724 25,432 26,761 32,939 26,901 16,847 7,331

Cumulative 1,072 12,796 38,228 64,989 97,928 124,829 141,676 149,007

Steel (tons)

Incremental 1,340 79,537 86,582 80,881 91,332 51,328

Cumulative 1,340 80,877 167,459 248,340 339,672 391,000

Concrete (cu yd*l,000)

Incremental 10 584 636 594 670 376 .

Cumulative 10 594 1,230 1,824 2,494 2,870 .

Asphalt (tons* 1,000)

Incremental 417 2,048 1,170 1,457 1,339 350

Cumulative 417 2,465 3,635 5,092 6,431 6,781

TU004/9-13-81/F
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Table A.3.2-1. Total DDA construction resources for Proposed Action and Alternatives 1, 2, 4, and 6, full deployment,
Nevada/Utah, 1982-1989 (Page 2 of 2).

Construction Quantity Per Year

Resources
1982 1983 1984 1985 1986 1987 1988 1939

Aggregate (cu yd* 1,000)

Incremental 489 5,629 12,568 7,555 10,122 7,657 1,884

Cumulative 489 6,118 18,686 26,241 36,363 44,020 45.904

Prime Coat (tons)

Incremental 1,524 7,486 -,276 5.326 4,894 1,280

Cumulative 1,524 9,010 13,286 18,612 23,506 24,786

Fencing (in ft° 1,000)

Incremental 21 1,265 1,377 1,286 1.453 .316

Cumulative 21 1,286 2,663 3,949 5,402 6.218 0
Protective Shelters

Incremental 16 935 1,019 952 1,074 604

Cumulative 16 951 1,970 2.922 3,996 4.600

Mi of DTN

Incremental 90 440 252 313 288 75

Cumulative 90 530 782 1,095 1, 383 1,458

Mi of Cluster Roads

Incremental 527 1,829 955 1,397 1,194 308

Cumulative 527 2,356 3.311 4,708 5,892 6,200

T4004/9-13-I/F

I Does not include A&CO domestic uses.
2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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APPENDIX B ALTERNATIVES 1, 2, , AND 6

B.1 DESCRIPTION

These alternatives use the same basic DDA layout as the Proposed Action, but
different OB complex locations. Alternative I has the first OB complex near
Coyote Spring Valley, Nevada, and the second OB complex near Beryl, Utah.
Alternative 2 also has the first OB complex near Coyote Spring Valley; but the
second OB complex is near Delta, Utah. The first OB complex is located near Beryl,
and the second OB complex near Coyote Spring Valley for Alternative 4. Alterna- 0
tive 6 has the first OB complex located near Milford, Utah, and the second OB
complex is near Coyote Spring Valley.

B.2 CONSTRUCTION SCENARIO

The construction plan used for Alternatives 1, 2, 4, and 6 is almost identical to
the plan for the Proposed Action, as shown in Figure A.2-1 of Appendix A. The
same number of concrete plants, construction camps, and marshalling yards/staging
areas are required. Minor adjustments are needed because of the alternate OB
complex locations.

OB COMPLEX CONSTRUCTION (B.2.1)

The construction scenario described in Appendix A for the O8 complexes for
the Proposed Action is also valid for Alternatives 1, 2, 4, and 6. The only variation
is the location for each of the OB complexes. See Figures A.2.1-1 and A.2.1-2 in
Appendix A for the construction schedules for the first and second OB complexes,
respectively.

DDA CONSTRUCTION (6.2.2)

Since the DDA is identical for the Proposed Action and Alternatives 1, 2, 4,
and 6, there is no significant change to the construction plan for the DDA.
Selection of different clusters for IOC would not revise the construction schedule 6
shown in Figure A.2.2-l of Appendix A.

8.3 CONSTRUCTION RESOURCE REQUIREMENTS

Tables A.3-1 through A.3-5 apply to Alternatives 1, 2, 4, and 6, as well as the
Proposed Action. See Appendix A for the discussion of the construction resource
requirements for the Proposed Action.

OB COMPLEXES (B.3.1)

Since the construction schedules for the OB complexes for Alternatives 1, 2, 4,
and 6 are identical to those for the Proposed Action, the construction resource
require-nents will also be the same. See Table A.3.1-1 in Appendix A for the total
OB complex construction resources.
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DDA (B.3.2)

As in the case with the OB complexes, the construction schedule for DIDA for
the Proposed Action and Alternatives 1, 2, 4, and 6 is the same; therefore the

* construction resource require.-ents are the same. See Table A.3.2-1I in Appendix A
for these resources.
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APPENDIX C ALTERNATIVES 3 AND 5

CA1 DESCRIPTION

These alternatives also use the same basic DDA layout as the Proposed Action,

but different OB complex locations. The first OB complex is located near Beryl,
Utah, and the second OB complex near Ely, Nevada, for Alternative 3. Alternative
5 has the first OB complex located near Milford, Utah, and the second OB complex
is also near Ely.

C.2 CONSTRUCTION SCENARIO

The construction plan used for Alternatives 3 and 5 is almost identical to the
plan for the Proposed Action, as shown in Figure A.2-1 of Appendix A. The same
number of concrete plants, construction camps, and marshalling yards/staging areas
are required. Minor adjustments are needed because of the alternate OB complexlocations. The primary reason for differentiating between Alternatives 3 and 5, and
the Proposed Action and Alternatives 1, 2, 4, and 6, is that the second OB complex
is located at Ely for Alternatives 3 and 5. The AOCC is located at the second OB.
Construction would be accelerated in the direction of the second OB complex to
permit early operation of the AOCC.

OB COMPLEX CONSTRUCTION (C.2.1)

The construction scenario described in Appendix A for the OB complexes for
the Proposed Action is also valid for Alternatives 3 and 5. The only variation is the
location for each of the OB complexes. 'See Figures A.2.l-1 and A.2.1-2 in
Appendix A for the construction schedules for the first and second OB complexes,
respectively.

DDA CONSTRUCTION (C.2.2)

The construction groups for Alternatives 3 and 5 are identical to those for the
Proposed Action, but the timing of construction for each group is different. The
construction operations will be pursued in accordance with the schedule shown in
Figure C.2.2-1. Work would begin at Escalante Desert Valley, where the first OB
complex construction terminates, proceed north to Wah Wah and Pine valleys, and
then branch out to progress through Utah and Nevada. Construction will peak in
1986. Schedule changes for specific construction groups could be made.

C.3 CONSTRUCTION RESOURCE REQUIREMENTS

Table C.3-1 shows the average direct personnel required for any given year.
This table includes construction, A&CO, and operations personnel. The peak year
for onsite construction personnel occurs in 1986 with approximately 19,600 required.
Onsite A&CO personnel requirements peak over a three-year period, 1987-1989,
with about 5,800 people needed in each of the years. The requirements for
operations personnel are the same as for the Proposed Action, with the peak
occurring in 1989 and approximately 13,300 people needed. Tables C.3-2 and C.3-3
give a more detailed breakdown of construction and A&CO personnel requirements,
respectively. See Table A.3-4 in Appendix A for the detailed operations personnel
requirements, since they are identical to the Proposed Action. S
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GROUP NUMBER
GROUPR OF 1982 1983 1984 1985 1986 1987 1988 1989
NUBR CLUSTERS 0

3 13 - - - - -
4 11

5 9- - - -
2 13

9 17U

10 16U

14 6

16 6

15 9

17 10

13 19

12 8- -
6 11 - - -~

11 8 .-

7 10 - -
18 13- - - - -
8 10- - - m

Source: Department of the Air Force, 4502-A

Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure C.2.2-1. DDA construction schedule for Alternatives 3
and 5, full denloyment, Nevada/Utah.
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Table C.3-2. Average direct construction personnel requirements for DDA and OP. facilities for Alternatives
3 and 5. full deployment. Nevada/Utah, 1981-1990.

I.Group Number 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990,

Onsite

i352 600 1,467 1.449

2 417 909 1.950 1,243

3 39! 676 332 1.823 1,165

1336 580 459 1,810 681

5 299 706 1,819 380

6 346 594 1.248 1,701 118

308 529 451 1.801 519

8 327 553 1.746 982

9 532 1.254 1.888 1,708 184

* 1 512 1,214 1.892 1.51q 175

!1 267 454 1.587 640

2 267 454 1,550 814

3 547 176 936 1.768 1.849 9481

14 200 339 1,416 47 0

15 282 483 729 1,616 97

Or 196 333 1,055 981

17 308 529 591 1,801 377
18 402 687 1,328 1.712 256

Subtotal DD 1A 727 3,016 6,674 14,827 15,916 13.576 11,390 4,272

First 013 Complex' 1,392 2.936 2,762 2,618 1,565 1,052

5econe OB Complex 3  
179 1,877 2,156 1.899 718

Subtotal OF. 1,392 2.936 2,941 4,495 3,721 2.951 is8

Total Onsite 2.119 5,952 9.615 19.322 19,637 16,527 12, 1 r8 4,272

OffsIte

Salt Lake City 77 208 347 410 410 410i 4 10r 300 00, KO

Grand Total 77 2, 327 6.299 l0I.G25 19.73? 20.04.7 16.Q37 12.408S .3'2

T5493/Ir-2-9 I /F/b

I See Figures 11.2-1 and C.2.2-1.

2 See Figure A.2.1-1
3 See Figure -. 2.l-2.

Source: Departrrent of the Air Force. Headctuwi-Trs Ra~lih n,- l. 'fio~ (AFSC. "S Aprl !981.
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Table C. -3. Average A&CO personnel requirements for DDA and OB facilities for Alternatives 3 and
5, fu '

l
, 

epioymrent, Nevada/l'tah, 1981-1990.

A&CO Personnel

Group Number 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Onsite

1 32 1,084

2 30 50 620

3 30 50 1,003 333

4 i0 100 60 1,000 1,381

5 60 50 797

6 26 498 386

7 48 819 0
8 4 4 855 100

9 60 50 43 1,004

15 60 50 39 1,000

11 37 620

* 12 32 689 150

13 7 44 198 1,206

1u 32 515

15 14 21! 600

16 21 359 300

17 11 4L 612

18 3l 1,248 0

Suototal DDA 10 100 300 1,250 4,000 4,300 4,350 4.,350 100

2
First 01 Complex' 50 200 500 900 1.450 1,450 1,450 1,.50 350

Second OB Complex
3  50

5.uototal 0B 50 200 500 900 1,450 1,500 1,450 1 ,450 350

Total Onsite 1,0 300 800 2.150 5,450 5,800 5.800 5.800 .50

Offsite

Las Vegas 30 25'
"  

500 600 300

Grand Total 30 310 8GO 1.400 2,450 5,450 5,800 5.800 5.300 L50

T 5 494/10-2-81/F 'b

'see Figures 8.2-1 and C.2.2-1.

"See Figure A.2.1-1.
3 See Figure A.2.1-2.

'ource: Cepartment .f the Air Force, Headquarters Ballhstic klissile Office (.AFSC), 28 April 1981.
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The total construction resources for Alternatives 3 and 5 are shown in Table
C.3-4. The total requirements are the same as for the Proposed Action. See the
general discussion of the total construction resources at the beginning of subsection
A.3 in Appendix A.

OB COMPLEXES (C.3.1)

Since the construction schedules for the OB complexes for Alternatives 3 and
5 are identical to those for the Proposed Action, the construction resources will also
be the same. See Table A.3.1-1 in Appendix A for the total Ob complex
construction resource requirements. I

DDA (C.3.2)

The total resource requirements associated with construction of the DDA for
Alternatives 3 and 5 are shown in Table C.3.2-1. Since the DDA is the same for
both the Proposed Action and Alternatives 3 and 5, the total construction resources
required are the same, only the yearly requirements are different. See the general
discussion of the total construction resources at the beginning of subsection A.3 in
Appendix A. Except for building construction, the comments also apply to DDA
construction.

1 0
0

. . . . . . .. . . . . . . . . . . . . . .o... . .

. . . ... . . . . . . . . . . . .
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Table C.3-4. Total construction resources for DDA and OB facilities for Alternatives 3 and 5, full deployment.
Nevada/Utah, 1982-1989 (Page I of 2).

Construction Quantity per Year
Resources 0

1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-ft) I

Incremental 3,040 17,731 33,090 33,109 40,214 20,016 10,660 4,873
Cumulative 3,040 20,771 53,861 86,970 127,184 147,200 157,860 162,733

Disturbed Area (acres)2  
0

Incremental 2,886 15,664 28,847 33,163 39.389 21,850 13,580 6.208

Cumulative 2,886 18,550 47,397 80,560 119,949 141,799 155.379 161,587
Stee (tons)

Incremental 377 796 6,353 82,878 87,430 83,172 91,700 43,485
Cumulative 377 1,173 7,526 90,404 177,834 261,006 352,706 396,191 0 4

Concrete (cu yd*1.000)
Incremental 78 166 207 852 844 771 712 319
Cumulative 78 244 451 1,303 2,147 2,918 3,630 3,949

Asphalt (tons* 1,000)
Incremental 825 1,990 2,287 1,742 889 182 44

Cumulative 825 2,815 5,102 6,844 7,733 7,915 7,959 0

T5103/9- 13-81/F
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Table C.3-4. Total construction resources for DDA and OB facilities for Alternatives 3 and 5, full deployment. '
Nevada/Utah, 1982-1989 (Page 2 of 2).

Construction Quantity per Year

Resources
1982 1983 1984 1985 1986 1987 1988 1989

Aggregate (cu yd* 1,000)

Incremental 1,031 6,959 13,162 9,551 12,621 4,352 69

Cumulative 1,031 7,990 21,152 30,703 43,324 47,676 47,745

a Prime Coat (tons)

Incremental 3,448 8,184 9,275 7,760 4,405 1,579 384

Cumulative 3,448 11,632 20,907 28,667 33,072 34,651 35,035

Fencing (lin ft* 1,000)

Incremental 8 17 105 1,325 1,397 1,327 1,459 692

Cumulative 8 25 130 1,455 2.852 4,179 5.638 6,330 5

T5103/9-13-81/F

IDoes not include A&CO or operations domestic uses.
2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981. 0

1
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Table C.3.2-1. Total DDA construction resources for Alternatives 3 and 5, full deployment, Nevada/Utah,
1982-1989 (Page I of 2).

Construction Quantity per Year 0
Resources

1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-ft 
1

Incremental 2.568 16,735 32,093 31,584 38,952 19,014 10.416 4,873

Cumulative 2,568 19.303 51,396 82,980 121,932 140,946 151,362 156,235 1

Disturbed Area (acres)2

Incremental 1.972 13,736 26.915 30,211 36,945 19.912 13,108 6,208

Cumulative 1,972 15,708 42.623 72,834 109,779 129.691 142,799 149,007

Steel (tons)

Incremental 5,556 81,660 86,422 82,372 91,505 43,485

Cumulative 5,556 87.216 173,638 256,010 347,515 391,000 S
Concrete (cu yd 1,000)

Incremental 41 599 634 605 672 319

Cumulative 41 640 1,274 1,879 2,551 2.870

Asphalt (tons* 1,000)

Incremental 739 1,809 2,106 194i65 660

Cumulative 739 2,548 4,654 6,119 6,779

T5104/9-13-8l/F
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Table C.3.2-1. Total DDA construction resources for Alternatives 3 and 5, full deployment, Nevada/Utah,
1982-1989 (Page 2 of 2).

Construction Quantity per Year
Resources

1982 1983 1984 1985 1986 1987 1988 1989

Aggregate (cu vd*1,000)

Incremental 897 6,677 12,879 9,119 12,264 4,069
Cumulative 897 7,574 20,453 29,572 41,836 45,905 0

Prime Coat (tons)

Incremental 2,703 6.613 7,701 5,355 2,414

Cumulative 2,703 9,316 17,017 22,372 24,786

Fencing (lin ft*1.000)
Incremental 88 1.299 1,375 1,310 1,455 692 1

Cumulative 88 1,387 2,762 4,072 5,527 6,219

Protective Shelters
Incremental 65 96! 1,017 969 1.077 511
Cumulative 65 1,026 2.043 3,012 4,089 4,600

Mi of DTN

Incremental 159 389 453 315 142 0
Cumulative 159 548 1,001 1,316 1,458

Mi of Cluster Roads
Incremental 5 744 1.700 1,209 1,877 665

Cumulative 5 749 2,449 3,658 5,535 6,200

T5104/9-13-S1/F S

! Does not include A&CO domestic uses.
2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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APPENDIX D ALTERNATIVE 7

D.I DESCRIPTION

Alternative 7, full deployment in Texas/New Mexico, has the first O8 complex

near Clovis, New Mexico, and the second OB complex near Dalhart, Texas.

D.2 CONSTRUCTION SCENARIO

The construction plan used in the analysis of full deployment in Texas/New
Mexico (Alternative 7) with O8 complexes near Clovis and Dalhart is shown in
Figure D.2-1. It is estimated that six or seven concrete plants would be required in
a total of 16 different locations. Construction camps would be colocated with the
concrete plants. Water availability, aggregate availability, and minimum haul
distances will be the final determining factors in the exact locations for these
plants.

OB COMPLEX CONSTRUCTION (D.2.1)

The need for construction camps at the O8 complexes for full deployment in
Texas/New Mexico is not the same as in the Nevada/Utah region. The first O8
complex near Clovis will require a construction camp, but the second O8 complex
near Dalhart will not. The proximity of the DDA and its construction camp in
construction group 11 (see Figure D.2-1) to the second O8 complex will allow the
construction camp to be used for both the DDA and the O8 complex.

The construction scheduling for the O8 complexes was identical to that for the
Proposed Action. The first O8 complex near Clovis would be constructed between
1982 and 1987. Construction of the second O8 complex near Dalhart will be
between 1984 and 1988. Studies now in progress may change this preliminary
scheduling.

Additionally, the construction scenario for the O8 complexes for Alternative 7
is identical with that for the Proposed Action (see Appendix A) with the exception,
as stated above, that the second O8 complex will be built from the construction
camp associated with the DDA in group II.

Figures A.2.l-1 and A.2.1-2 in Appendix A show the construction schedules

associated with the first and second O8 complexes, respectively.

DDA CONSTRUCTION (D.2.2) 0

Protective shelters, DTN, and cluster roads are the major construction items
that originate from the plants. A range of between approximately 180 and 440
protective shelters could be built from a plant. The range of DTN mileage built
from a plant is between about 50 and 170 mi. Between about 240 and 570 mi of
cluster roads can be constructed fro n a plant. Of the 5,940 mi of cluster roads
required for Alternative 7, approximately 4,960 mi will have a 10-in. surface
thickness and the remaining 1,240 mi will have a 19-in, surface thickness (see
subsection 3.2.2 of this ETR for more information).
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Fifteen construction groups with from 8 to 19 clusters were organized. The
schedule for construction is shown in Figure D.2.2-1. Construction would begin at
group 5, where the first OB complex construction terminates. Detailed schedules
and milestones will be established following final review of inputs and additional
engineering.

D.3 CONSTRUCTION RESOURCE REQUIREMENTS

Table D.3-1 shows that the peak demand for onsite construction, A&CO, and
operations personnel occurs in 1987 with approximately 32,000 persons employed.
Onsite personnel requirements for construction peak in 1986 with approximately
18,800 employees. Similar to the Proposed Action, onsite A&CO personnel
requirements peak over a three-year span, 1987-1989, with about 5,600 people
needed in each of the years. Operations personnel will reach about 13,300 by late
1989, and remain constant thereafter. Tables D.3-2 and D.3-3 give a more detailed
breakdown for the construction and A&CO personnel requirements. Operations
personnel requirements are the same as for the Proposed Action. See Table A.3-4
in Appendix A for a more detailed breakdown.

Table D.3-4 shows the total construction resources required for Alternative 7.
The same conditions apply to Alternative 7 as they do to the Proposed Action, as
discussed in Appendix A.

OB COMPLEXES (D.3.1) 0

The total construction resources required for both OB complexes are shown in
Table D.3.1-1. As is the situation with the Proposed Action, the peak year for all
the construction resources is 1985. See subsection A.3.1 in Appendix A for a
dis-ussion of construction resource requirements for OB complexes.

DDA (D.3.2)

The total resource requirements associated with construction of the DDA for
Texas/New Mexico full deployment are shown in Table D.3.2-1. See the general
discussion of the total construction resources at the beginning of subsection A.3 in
Appendix A. Except for building construction, the comments also apply to DDA ,
construction.
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NUMBER
GROUP OF 1982 1983 1984 1985 1986 1987 1988 1989
NUMBER CLUSTERS •

5 19

2 14

3 15 U --

4 15

14 8 a

11 16

13 16 0 a

6 8•

9 13

15 17 U

1 15

* 0

12 17

10 10 - - -

8 9- - - - 0

7 8-

Source: Departmnt of the Air Force, 2003-A-I

Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure D.2.2-1. DDA construction schedule for Alternative 7,

full (lepIl yment Texas/New Mexico. *
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T. ie ,'*. 3-. ~ Ne. e ire't perso nnel recuirernents r DDA a.od CnB facilities for -lternative 7, full oeployment, Texas,"s"e,
Mexico, 1981-1991.

Personnel B

!9si 1982 1983 1984 !985 1986 1487 1988 1989 1990 1991

681 2,826 6,594 13,692 15,032 1 3.,641 1,,16 4,358

. ,,i..n s
2  

1.392 2,755 2,941 4,495 3,721 2.951 71S # S
2,073 5,581 9,535 18,187 18.753 16.592 II, 33. 4, 353

1 100 300 1,250 4,00 4.10 4,350 4,350 100

50 200 500 900 1,250 1. 300 1,250 1.250 250

60 V.0 800 2, 150 5,250 5.600 5,600 5,60G 350 I S

39 234 2,642 5,923 9,668 12,219 13.330 13,333 13,310

2,133 5.920 10,569 22,979 29,926 31. S(, 29,153 23.288 13,680 13, 336

-7 208 34' 410 410 41l0 410 300 lO 100

V, 250 500 600 300 200 200 200 200 1O0

":t, "!:,w :'" 45 357 1,010 710 610 610 500 300 200

i7 2.9 6'67 11,579 23,689 30,536 32.470 29,653 23,588 13,880 13, 330 .

.. . - ,- I

S' . i tes PS, sC, NTN. CIF. R 
'

. and ('R.

- , , , ::,, 1,>ces OB. 1' A, RIT,
. 

and airfield. The Dossiblty of using the airfield at Clovis exists, but was not considered

* ','..t 'u oplex ;ocludeS 0B5 and arfield.

,, 'epartment of the Air Force. Headquarters Ballistic Mlissile Office (AFSC). 28 -1pril 1981. S
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Table D.3-2. Average direct construction personnel requirements for T)DA and OB facilities for -ternative
7, full deployment, Texas/New Mexico, 1981-1990

Construction Personnel,' Grop Number

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990
OnsiteiLocation

1 435 829 1,639 1,904 382

2 64 370 915 1,652 1,568 291

3 69 397 967 1,664 1,500 382

Z. 69 397 965 1,662 1,504 382 0

5 479 938 1,407 1,891 1,246 176

6 Ilo 368 955 1.544 75

7 110 368 1.386 1,048

8 198 445 1,401 1,122

9 166 558 1,023 1.870 709

10 285 591 1,602 1,086

11 471 1,018 1,662 1,748 471

12 501 1,070 1,673 1,682 561

13 340 757 1,391 1.905 838

14 253 492 1,824 343
.5 214 718 1,262 1,904 1,229 159

Subtotal DDA 681 2,826 6,594 13,692 15,032 13,641 10,616 4.358

First OB Complex
2  

1,392 2,755 2,762 2,618 1,565 1,052

Second OB Complex
3  179 1,877 2,156 1,899 718

Subtotal OB 1,392 2,755 2,941 4,495 3,721 2,951 718

Total Onsite 2,073 5.581 9,535 18,187 18,753 16,592 11,334 4,358

Offsite/Location

Clovis 71 208 34' 410 410 410 410 300 1o 1oo

Grand Total '7 2.281 5.928 9.945 18,9' 19.163 17,002 11,634 4.458 10"

T5901/10-2-81/F

ISee 1:igures D.2-1 and D.2.2-I.
2 See Figure A.2.1-1.

"See Figure A.2.I-2.

Source: Department of the Air Force, Headquarters !.,allistic Missile Office (-F'SC), 28 ,pril 1981. 0
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Table D.3-3. Average A&CO personnel requiremen:s for OflA, and OR facilities for Aternative 7, full deolovmen:,
Texas/New Mexico, 1981-1990.

A&CO Personnel
Group Number 1

1981 1982 1983 1984 1985 1986 1987 1988 1989 1990

Onsite/Location

1 40 60 1.192

2 50 48 1,164 364

3 75 48 674 1 l

4 10 100 75 998 1,801

5 75 48 202 1.096

6 3 53 38,

7 35 863

8 48 50 840 1

9 28 53 1.061

10 60 8" 5 100

11 25 48 41 1,273

12 7 53 589 580

13 12 41 545 529

14 10 770 0

15 29 53 1,086

Subtotal DDA 10 100 300 1,250 L,000 4.300 4,350 4,350 100

Onsite/Location

First OB Complex 2  
50 200 500 900 1,2)0 1,250 1,250 1,250 250

Second OB Complex 3  
50

Subtotal OB 50 200 500 900 1.250 1,300 1.250 1.250 250

Total Onsite 60 300 800 2.150 5,250 5,600 5,600 5.600 350

Off site/Location

Amarillo 30 250 500 600 300 200 200 200j 270 10r
,

Grand Total 30 310 800 1,400 2,450 5,1450 5.800 5.800 5,800 450

T5902/10-2-81/F

1
See Figures D.2-1 and D.2.2-1.

2
See Figure A.2.1-1.

3
See Figure A.2.1-2.

Source: Department of the Air Force, Headquarters Ballistic Missile Office 1aFSC), 28 pril l98l.

112

• , % - . . .0



x

00 00 - i 0 l ON - l\ O

- -t Sr D (4 %

CON 00 N 00\ ( 00fn
c 00 0~- a, LIN f ON 00 C14 00 m-

00...

E ON 7 (N V,~ ON N (-N
- It.~ 00 I\

- - (N 00- 0 " 00
fl, ON 0W N 'f" ON ON

Z 00 Z r

ON 00 (n N .

%D W\ -0 \.(N a o

- 4 . 0 e~- N ~N -0N0
a\ f \.C 00 '. '0U-ON4

a, 00 N ( N 4, O 0 004 '0m

0.. m

C'4 r-, I- I' I'

Ur) C) \. 5
* a, WO 0 N 00 0N (N \ZN

C 00 -l 00 0l00 Ne-n
U ONT C;

CO~C -- 0. N '0 -t ~ 0 - - u

0 00
- Ur, ON al --9'1 N

0 'j- 0 ON (N4 ON 'N 00 O4*~\ '
c-00 ON 00 ON 00 N0 00 N -r O

a, a, \ (N1 L

0 1

4) 00NV- (N ( ~

- ~ ~ ~ - -d ' W - N N (N (

ON c --

- rt. (tN 0~ 0 -

oUl

u u u
* c -:u 5

ONo
00I

0
ON113



all 00 m4
4) 00 m

z (PI

00 00 00 00 0
* 4)00 0 -t . .

00

tv m
4))r4 0 4 4 \

V - >- -o r, rN-4 m

cN ON It 00

(U C

CD 00 - 0

o \0 0 go 00 -D

0
'4-I 4,

m) C> 00
tv '.0 0 % 0 .

00 CD CD00

C-4

I- .y+- L

0

Sr. L. 0 .0
'.0 0- - N

Uu 0 0..

Ci~U C)-

0 4 .0 cm-C a
41 (U

4-- 41 4

U) 0 0 UU >.4
W0 44C-

00%4 0 0
E 0 EC

E u

LL V

~0 U ~ 4- >114



Table D-3.1-1. Total OB complex construction resources for Alternative 7, full deployment,
Texas/New Mexico, 1982-1988.

Construction Quantity Per Year

Resources 1982 1983 1984 1985 1986 1987 1988

Water (acre-ft) I

Incremental 476 942 1,005 1,537 1,272 1,009 245

Cumulative 476 1,418 2,423 3,960 5,232 6,241 6,486

Disturbed Area (acres)
2

Incremental 923 1,827 1,950 2,980 2,467 1,957 476

Cumulative 923 2,750 4,700 7,680 10,147 12,104 12,580 0
Steel (tons)

Incremental 381 754 805 1,229 1,018 807 196

Cumulative 381 1,135 1,940 3,169 4,187 4,994 5,190

Concrete (cu yd* 1,000)

Incremental 79 157 167 256 212 168 41

Cumulative 79 236 403 659 871 1,039 1,080

Asphalt (tons* 1,000)

Incremental 86 171 183 280 231 184 45

Cumulative 86 257 440 720 951 1,135 1,180

Aggregate (cu yd 1,000)

Incremental 135 267 285 436 361 286 70 0
Cumulative 135 402 687 1,123 1,484 1,770 1,840

Prime Coat (tons)
Incremental 752 1,488 1,589 2,428 2,010 1,594 388

Cumuiative 752 2,240 3,829 6,257 8,267 9,861 10,249

Fencing (lin ft* 1,000)

Incremental 8 16 17 27 22 17 4

Cumulative 8 24 41 68 90 107 111

T3312/9-13-81/F

1 Does not include A&CO or operations domestic uses.
2DOes not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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APPENDIX E ALTERNATIVE 8

E.I DESCRIPTION

Alternative 8, split deployment, proposes a first OB complex near Coyote
Spring Valley, Nevada with a second OB complex near Clovis, New Mexico. Split
deployment denotes dividing the required 200 clusters into several deployment
regions. The alternative under consideration will distribute the clusters among the
four states of Nevada, Utah, Texas, and New Mexico.

E.2 CONSTRUCTION SCENARIO

The construction plan used in the analysis of the portion of Alternative 8 for
the Nevada/Utah region with the first OB complex near Coyote Spring Valley is
shown in Figure E.2-1. The construction plan for the Texas/New Mexico portion of
Alternative 8, with the second OB complex near Clovis is shown in Figure E.2-2.

For the split deployment portion in Nevada/Utah, three or four concrete plants
would be required in a total of nine different locations. In the Texas/New Mexico
portion, three or four concrete plants would be needed in a total of eight different
locations. Colocated with these plants would be the construction camps and
marshalling yards/staging areas. The exact locations for these plants will be
determined based on the following criteria: water availability, aggregate
availability, and minimum haul distances.

OB COMPLEX CONSTRUCTION (E.2.1)

Each of the OB complexes will have a construction camp for the building
construction.

The first OB complex, near Coyote Spring Valley, contains an OB, DAA, OBTS,
and an airfield. The construction scenario described in Appendix A for the first OB
complex for the Proposed Action is the same for Alternative 8. The construction
schedule for the first OB complex is shown in Figure A.2.1-1 in Appendix A.

The second OB complex, near Clovis, contains an OB, DAA, and an airfield.
Split deployment is the only alternative that requires a DAA in the second OB
complex. Construction is scheduled to begin in 1982 and continue through 1987.
The second OB complex does not have to be operational for 1OC. Figure E.2.1-1
shows the construction schedule for the second OB complex.

DDA CONSTRUCTION (E.2.2)

The key construction items originating from the DDA plants are DTN, cluster
roads, and protective shelters. The length of the DTN constructed from a plant
ranges from about 50 and 160 mi. Between approximately 280 and 530 mi of cluster
roads can be constructed from a plant. The number of protective shelters built from
a plant ranges from about 200 to 390. For the 3,100 mi of cluster roads for the
Nevada/Utah portion, approximately 2,480 mi will have a 10-in. surface thickness
and the remaining 620 mi will have a 19-in. surface thickness. For the 2,970 mi of
cluster roads for the Texas/New Mexico portion, about 2,380 mi will have a 10-in.
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I S

SECOND OB COMPLEX 1982 1983 1984 1985 1986 1987 0

OB

DAA

Source: Department of the Air Force, 3399-A1
Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure E.2.1-1. Second OB complex construction schedule for
portion of Alternative 8, split deployment,
Texas/New Mexico.
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surface thickness and the remaining 590 mi will have a 19-in. surface thickness. See
subsection 3.2.2 of this ETR for more information.

Eight construction groups were used for the Nevada/Utah portion of
Alternative 8. Construction would begin at Coyote Spring Valley, where the first 0
OB complex construction terminates. Each group contains between 9 and 17
clusters. The construction operations will be pursued in accordance with the
schedule shown in Figure E.2.2-1.

For the Texas/New Mexico portion of Alternative 8, seven construction
groups, containing between 12 and 16 clusters were used. Construction operations
for this representative system were analyzed in accordance with the schedule shown
in Figure E.2.2-2. Construction would begin at group 2, where the second OB
complex construction terminates. Changes to the construction schedule could be
made.

E.3 CONSTRUCTION RESOURCE REQUIREMENTS 0

Tables E.3-I and E.3-2 show the average direct personnel required for
Alternative 8 for any given year in Nevada/Utah and Texas/New Mexico, respec-
tively. The peak year for onsite construction personnel occurs in 1985 for
Nevada/Utah, with approximately 10,700 workers; and in 1986 for Texas/New
Mexico, with approximately 10,100 workers. The overall average onsite construc- 0
tion work force for split deployment would peak in 1985 with approximately 20,100
personnel required. The combined onsite A&CO personnel requirements peak over a
two-year span, 1987-1988, with about 8,500 people needed in each of the years.
Combined operations personnel peak in 1989, at the time of FOC, with over 14,000
people required. Both A&CO and operations personnel required for Alternative 8
exceed the requirements for the Proposed Action. This is because the second OR
complex for Alternative 8 has a DAA, whereas it does not for the Proposed Action.
Tables E.3-3 through E.3-8 give a more detailed breakdown of personnel require-
ments for construction, A&CO, and operations.

The total construction resources for Alternative 8, split deployment in
Nevada/Utah and in Texas/New Mexico, are shown in Tables E.3-9 and E.3-10,
respectively. Generally, the cumulative construction resources requirements for
Nevada/Utah and Texas/New Mexico (Alternative 8) are higher than for the full
deployment alternatives because there is a DAA located in the second O1
complex.The same general conditions apply to Alternative 8 as they do to the
Proposed Action, as discussed in Appendix A, subsection A.3.

OB COMPLEXES (E.3.1)

Tables E.3.1-1 and E.3.1-2 show the total construction resources for the first
OB complex (Nevada/Utah) and the second OB complex (Texas/New Mexico),
respectively. The first OR complex is constructed between 1982 and 1987, with the
peak year requirements generally occurring in 1983. The second OB complex is also 0
constructed between 1982 and 1987, with 1984 generally being the peak year for
construction resources. Most of the resources are associated with building
construction. The rest are attributable to shelter construction at the OBTS, road
construction throughout the complexes, and airfield construction.
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GROUP NUMBER
GOP OF 1982 1983 1984 1985 1986 1987 1988 1989

NUMBER CLUSTERS I 0

2 12

3 13

4 15 -

5 10

6 17

7 14- - - -

8 9- - -

Source: Denartment of the Air Force, 2015-A- I
Headquarters Ballistic Missile
Office (AFSC), 28 April 1981.

Figure E.2.2-1. DDA construction schedule for portion of
Alternative 8, split deployment, Nevada/
Uth.
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GROUP NUMBER
OF 1982 1983 1984 1985 1986 1987 1988 1989

NUMBER CLUSTERS

2 15

3 15

16

12

4 15 I

6 15 -

7 12

iS

Source: Department of the Air F'orce, Ieadqua rters Bal It ic 3223 AI

Missile Office (AFSC), 28 April 1981.

Figure E.2.2-2. DDA construction 5Qho(Iul(, for l) rt ioA,
8, split deployment, Texa. /New .xi
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Taoie -. 3-2. A\verage direc: personnel requirements 'or [PD- and OB facilities for portion of Mternative S, split depioy"rer.Texas/I\e,
Mexico, 1981-1991.

Personnel
Dlescription

1981 1982 1983 1984 1985 1986 1987 1988 1989 199 1991

-nrsire/Location

:,,nstrjc!ton

"PA
I  

71 1,490 2,380 6,857 8,524 6,836 5,720 2,127 0
OBsCorlex 1,392 2,755 2,762 2,618 1,565 1,052

Suotota! 1,463 4,2"5 5,142 9,475 10,089 7,888 5,720 2,127

NA Co

pD)V,
1  

5 50 150 300 2,420 3,468 3,510 3,210 80

'- pe Come
2  

25 00 250 450 750 1,050 I ,0r0'0 1,J00 2M2

Suotai 30 150 400 750 3, 170 4,518 4,510 4,21-3 282

perdions

,I.f Complex
2  

31 246 2,216 4, 49 5,992 5,992 5,992

Totai rsite 1,493 4.,395 5,542 10,256 13,505 14,622 15,79 12,329 6,274 5,992

2- t!iti , Locatior

0onstr xctnor S
oS 130 217 256 256 256 256 188 63 63

0 5o

A mar. 11o 160 K00 400 205 150 150 150 150 75

Tot! ,'flste :.8 290 517 656 461 :06 406 338 213 138

Grjnd Tota: .8 1,783 4,912 6,198 10,717 13,911 15,028 15,417 12,542 6,412 5,992 .

T 5,'5/ 9-17-S I/F

' .pclud es P, Ns(7, DTN, CMF, RSS. and CR.

-,'R Onple. inludes OB, DA -N, and airfield.

'xirc-: 'epart'nent of the Air Force, Headquarters Ballistic \issile Office (AFSC), 28 April 1981.
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0 0

Table E.3-3. Average direct construction personnel requirements for DDA and OB facilities for portior 0
of Alternative 8. split deployment, Nevada/Utah, 1981-1990.

Construction Personnel

Group Number 1981 1982 1983 1984 1985 1986 1987 1988 199 99K
S

Onsite

1 297 528 455 1,818 521

2 379 869 1.869 1,021

3 399 768 1,939 1,428

4 447 1,005 1,867 1,813 347

5 304 534 892 1,701 195 0
6 495 888 1,232 2,C20 1,083

7 431 965 1,883 1,523

8 290 570 1. 839 514

Subtotal DDA 297 1,306 3.338 8,053 7,682 7,069 5.347 2.C3-

2S
OB Complex 1,392 2.936 2,762 2,618 1,565 1,052

Total Onsite 1,689 4,242 6.100 10,671 9,247 8,121 5.347 2. 37

Salt Lake City 48 130 217 256 256 256 256 188 63 63

Of fsite

Grand Total 48 1.819 4,459 6,356 10,927 9,503 8,377 5.535 2.100 63 0

T5496/10-2-81/F/a

1
See Figures E.2-1 ano E.2.2-1.
2 See Figure A.2.1-1.

Source: Department of the Air Force, Headquarters Ballistic Missile Office (AFSC), 28 April 9l. "".
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Table E_-._. AIverage cirect construction personnel requiremerts for DDA and OB facilities for portior
of Alternative S. split deployment, Texas/Ne% Mexico, 1981-1990.

Construction Personnel

Group %umer 198! 1982 !983 1984 1985 1986 1987 1988 1989 199-

Onsite

! 58 477 854 1,873 83C

71 573 669 1,886 !.797 144

3 444 765 1,662 1,823 308

4 71 573 669 1,886 1.659 14,.

5 473 817 1,817 2.253 316

6 442 766 1,805 1,761 228

7 362 504 1,4r70 1.755

Subtotal DDA 71 1,490 2,380 6,857 8,524 6,836 5.72G 2.127

OB Complex
2  

1,392 2,755 2,762 2,618 1,565 1,052

Total Onsite 1,463 4,245 5,142 9,475 10,089 7,888 5,720 2. 127

Offsite

Clovis 48 130 217 256 256 256 256 188 63 63

Grand Total 48 1.593 4,462 5,398 9.731 10,345 8,144 5,90U 2,190 63

T5497/10-2-81/F/a

See Figures E.2-2 and E.2.2-2.
2

See Figure E.2.1-1.

Source: Depa-.ment of the Air Force, Headquarters Ballistic Missile Office (AFSC), 2S April 1981.
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Table E.3-7. Average operations personnel requirements for OB facilities
for portion of Alternative 8, split deployment, Nevada/Utah,
1983-1989. •

Operations Personnel
Employment Type

1983 1984 1985 1986 1987 1988 1989

OB Complex

Officer 10 34 224 587 736 736 736

Enlisted 27 148 1,907 4,804 6,398 6,398 6,398

Civilian 2 52 480 856 1,220 1,220 1,220

Total 39 234 2,611 6,247 8,354 8,354 8,354

T5059/10-2-8 /F

Note: Operations employment will continue at 1989 levels throughout the operating
life of the project. S

Source: Department of the Air Force, Headquarters Ballistic Missile Office
(AFSC), 28 April 1981.
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Table E.3-8. Average operations personnel requirements S
for OB facilities for portion of Alternative 8,
split deployment, Texas/New Mexico, 1985-
1989.

Operations Personnel B

Employment Type
1985 1986 1987 1988 1989

OB Complex

Officer 5 12 172 291 316

Enlisted 24 170 1,777 3,739 4,646

Civilian 2 64 267 819 1,030

Total 31 246 2,216 4,849 5,992

T5063/10-2-81/F

Note: Operations employment will continue at 1989 levels throughout - . .
the operating life of the project.

Source: Department of the Air Force, Headquarters Ballistic Missile -

Office (AFSC), 28 April 1981.
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Table E.3-9. Total construction resources for DDA and OB facilities for portion of Alternative 8, split deployment,
Nevada/Utah, 1982-1989 (Page 1 of 2).

Construction Quantity Per Year

esources 1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-ft)
1

Incremental 1.848 8,196 17,126 23,958 7,914 15,695 4,840 2,245

Cumulative 1,848 10,044 27,170 51,128 59,042 74,737 79,577 81,822

Disturbed Area (acres)
2

Incremental 2,051 7,987 15,449 23,310 9,261 15,975 6,073 2.853

Cumulative 2,051 10,038 25,487 48,797 58,058 74,033 80,106 82,959

Steel (tons)

Incremental 369 779 3,322 40,615 45,264 45,940 42,485 19,996

Cumulative 369 1,148 4,470 45,085 90,349 136,289 178,774 198,770

Concrete (cu yd 1,000) 0
Incremental 63 133 144 412 400 383 312 147

Cumulative 63 196 340 752 1,152 1,535 1.847

Asphalt (tons* 1,000)

Incremental 495 1,001 1,592 125 740 50

Cumulative 495 1,496 3,088 3,213 3,953 4,003 b 0

T3318/9-13-81/F
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Table E.3-9. Total construction resources for DDA and OB facilities for portion of Alternative 8, split deployment.
Nevada/Utah, 1982-1989 (Page 2 of 2).

Construction Quantity Per Year

Resources 1982 1983 1984 1985 1986 1987 1988 1989

Aggregate (cu yd* 1,000)

Incremental 612 3,138 6,674 8,174 905 4,447 •

Cumulative 612 3,750 10.424 18,598 19,503 23,950

Prime Coat (tons)

Incremental 2,140 4,360 6,481 1,083 3.079 435

Cumulative 2,140 6.500 12,981 14,064 17,143 17,578

Fencing (ln ft* 1.000)

Incremental 8 16 56 649 722 732 677 318

Cumulative 8 24 80 729 1,451 2,183 2.860 3,1 S

T3318/9-! 3-81/F

I Does not include A&CO or operations domestic uses.
2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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Table E.3-10. Total construction resources for DDA and OB facilities for portion of Alternative 8, split deployment,
Texas/New Mexico, 1982-1989 (Page I of 21.

Construction Quantity Per Year 0
Resources 1982 1983 1984 1985 1986 1987 1988 1989

',ater (acre-ft)
1

Incremental 5,147 18.677 8,810 24,301 9,676 8,231 3,282 357

Cumulative 5,147 23,824 32,634 56,935 66,611 74.842 78,124 78,481

Disturbed Area (acres)2

Incremental 4,651 17,027 9,556 24,065 10,884 9,657 3,926 282

Cumulative 4,651 21,678 31,234 55,299 66,183 75,840 79,766 80,048

Steel (tons)

Incremental 338 669 23,660 50,591 44,790 48,914 27,465 2,023

Cumulative 338 1.007 24,667 75,258 120,048 168,962 196,427 198,450 0

Concrete (cu yd*1,000)

Incremental 64 127 296 488 398 406 20?

Cumulative 64 191 487 975 1,373 1,779 1,981 1.995

Asphalt (tons* 1.000)

Incremental 1,1497 313 1,075 523 144 51 "

Cumulative 1,497 1.810 2,885 3,408 3,552 3,603

T3324/9-13-81/F

1 3

0 .. . i '

. ° S.. . -'.

138!

-. •0



Table E.3-10. Total construction resources for DDA and OB facilities for portion of Adternative S. split deployment.
Texas/Nea' Mexico, 19S2-1989 (Page 2 of 2).

Construction Quantity Per Year

Resources 1982 1983 1984
,  

1985 1986 !987 1988 1989

Aggregate (cu yd*1,000)

Incremental 1,788 7,856 2.320 7.804 1.820 1,092

Cumulative 1,788 9.644 11.964 19,768 21,588 22,680

Prime Coat (tons)

Incremental 5,811 1.811 4,.600 2,546 907 442

Cumulative 5,8'1 7,622 12,222 14.768 15,671 16,117

Fencing (lin ft*1.000)

Incremental 7 14 380 809 714 779 437 32

Cumulative 7 21 401 1.210 1,92. 2,703 3, 145 3.172

T3324/9-13-81/F

IDoes not include A&CO or operations domestic uses.

SDoes not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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Table E.3.1-1. Total OB complex construction resources for portion of •
Alternative 8, split deployment, Nevada/Utah, 1982-1987.

Construction Quantity Per Year

Resources 1982 1983 1984 1985 1986 1987

Water (acre-ft) I

Incremental 410 866 814 773 462 310

Cumulative 410 1,276 2,090 2,863 3,325 3,635

Disturbed Area (acres)2

Incremental 942 1,987 1,869 1,772 1,059 712

Cumulative 942 2,929 4,798 6,570 7,629 8,341

Steel (tons)

Incremental 369 779 733 695 415 279 S

Cumulative 369 1,148 1,881 2,576 2,991 3,270

Concrete (cu yd* 1,000)

Incremental 63 133 125 119 71 48

Cumulative 63 196 321 440 511 559 5

Asphalt (tons* 1,000)

Incremental 67 141 132 125 75 50

Cumulative 67 208 340 465 540 590

Aggregate (cu yd* 1,000) .

Incremental 110 231 217 206 123 83

Cumulative 110 341 558 764 887 970

Prime Coat (tons)

Incremental 576 1,215 1,143 1,083 648 435 5

Cumulative 576 1,791 2,934 4,017 4,665 5,100

Fencing (in ft* 1,000)

Incremental 8 16 15 14 9 6

6 Cumulative 8 24 39 53 62 68 )

T3314/9-13-81/F

I Does not include A&CO or operations domestic uses.
2 Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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Table E.3.1-2. Total OB complex construction resources for portion of Alternative S
8, split deployment, Texas/New Mexico, i982-1987.

Construction Quantity Per Year

Resources 1982 1983 1984 1985 1986 1987

Water (acre-ft)

Incremental 403 800 801 760 454 305

Cumulative 403 1,203 2,004 2,764 3,218 3,523

Disturbed area (acres)2

Incremental 927 1,835 1,840 1,744 1,043 701

Cumulative 927 2,762 4,602 6,346 7,389 8,090

Steel (tons)

Incremental 338 669 671 636 380 256

Cumulative 338 1,007 1,678 2,314 2,694 2,950

Concrete (cu yd* 1,000)

Incremental 64 127 127 121 72 49

Cumulative 64 191 318 439 511 560 S

Asphalt (tons* 1,000)

Incremental 68 134 134 127 76 51

Cumulative 68 202 336 463 539 590

Aggregate (cu yd* 1,000) S

Incremental 110 218 218 207 124 83

Cumulative 110 328 546 753 877 960

Prime Coat (tons)

Incremental 585 1,157 1,160 1,099 657 442

Cumulative 585 1,742 2,902 4,001 4,658 5,100

Fencing (lin ft* 1,000)

Incremental - 14 14 14 8 5

Cumulative 7 21 35 49 57 62

T3321/9-13-81/F

I Does not include A&CO or operations domestic uses.

2Does not include temporary disturbances.

Source: Department of the Air Force and HDR Sciences, 1981.
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DDA (E.3.2)

The total resource require-nents for the DDA construction in Nevada/Utah and
in Texas/New Mexico are shown in Tables E.3.2-1 and E.3.2-2, respectively. See
the general discussion of the total constriction resources at the beginning of
subsection A.3 in Appendix A. Except for building construction, the comments also
apply to DDA construction.

Requirements for certain resources, such as concrete and steel, are the same
for Alternative S (Nevada/Utah and Texas/New Mexico) and the full deploy,nent
alternatives. This is because these resources are used in the construction of the
protective shelters, and both the full and split deployment systems have the same
total number of shelters, 4,600. Require-nents for other resources, such as
aggregate, vary between the two deployment systems because the total length of
road systems are different.

142
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Table E.3.2-1. Total DDA construction resources for portion of Alternative 8, split deployment, Nevada/Utah,
1982-1989 (Page I of 2).

Construction Quantity Per Year

Resources
1982 1983 1984 1985 1986 1987 1988 1989

Water (acre-It)
1

Incremental 1,438 7,330 16.312 23,185 7,452 15,385 4,840 2,245 6

Cumulative 1,438 8,768 25,080 48,265 55,717 71,102 75,942 78,187

Disturbed Area (acres)
2

Incremental 1,109 6,000 13,580 21,538 8,202 15,263 6,073 2,853

Cumulative 1,109 7,109 20,689 42,227 50,429 65,692 71,765 74,618

Steel (tons)

Incremental 2,589 39,920 44,849 45,661 42,485 19,996

Cumulative 2,589 42,509 87.358 133,019 175,504 195,500

Concrete (cu yd*1,000)

Incremental 19 293 329 335 312 147

Cumulative 19 312 641 976 1,288 1,435

Asphalt (tons* 1,000)

Incremental 428 860 1,460 0 665

Cumulative 428 1,288 2,748 2,748 3,413

T4003/9-13-81/F
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Table E.3.2-1. Total DDA construction resources for portion of Alternative 8, split deployment, Nevada/Utah,
1982-1989 (Page 2 of 2).

Construction Quantity Per Year

Rsucs1982 1983 1984 1985 1986 1987 1988 1989

Aggregate (cu ydl ,000)
Incremental 502 2,907 6,457 7,968 782 4,364

Cumulative 502 3,409 9.866 17,834 18,616 22,980

Prime Coat (tons)

Incremental 1,564 3,145 5,338 0 2,431

Cumulative 1,564 4,709 10,047 10.047 12,478

Fencing (lin f- 1,000)

Incremental 41 635 713 726 677 318

Cumulative 41 676 1,389 2.115 2,792 3,110

* Protective Shelters

Incremental 30 470 528 537 50C 235

Cumulative 30 500 1,028 1,565 2,065 2,300

Mi of DTN

Incremental 92 185 314 0 143

Cumulative 92 277 591 591 734

M! of Cluster Roads

Incremental 310 775 1,302 0 713

Cumulative 310 i,085 2,387 2,387 3,100

Tz,003/9-1 3-811F

I I Is
1Does not include -N&CO domestic uses.

Dosnot include temporary disturbances.

Source: Department of the Air Force and 4DR Sciences. 1981.

144



oo* (ND

DoS

CD

ID 1
N G 0 N- 00- ~~

oo a' r4 ;740~
0coO 0~

.0 N cC 'C c ..
00o0 N ' C

co 'C o' ' o N .

I-.

E

c) co o

- ~ ~ r N 0 N C

N~o 'Co C

c0 c

N f~ .~ 0 -~ 'C N 00

CC
0)LL

C _ 7- - eu. N ' C '

00 .6 N N ~ '\ .6 ' 0' 6 *
EO 750 E E '

N ~ N 6 .6w

0'~ E 'C N m' E' 0 '
0 u' u u 00 ' C ..

00 0 C N C a'N -145



000

(a 00 -t

00 .

4)-

0 ' 0 p N N

0.00eqN t 00 0Z -0

Go 0 N N4

4) >- 00 aO IDO 00 -' 0' 0 N 0

do I

C4c

04 -o NO 0 -D %N 00

c - - 0'

00
N0 00 0 O O 0 N 0i

04 0- 00 ND SO5 NN0D O

O 0S 00000 7 .

U U w U

>~~4 > >ua

E~~~~0 L;E b ,Z
0 E0 E

N - 0 00 cO S No U
N<

146' t



APPENDIX F LATEST DESIGN OF M-X SYSTEM FACILITIES

F.A INTRODUCTION

As stated in previous sections of this ETR, the analysis used in this FEIS is
based upon the preliminary designs and system layouts that were valid at the time of
analysis. These designs and layouts are by no means final, and will go through
further modifications and refinements. For additional discussion of the ongoing
design changes, see Section 1 of Chapter 1 of this FEIS.

F.2 SUMMARY S

To illustrate the design development that has taken place, the following is a
description of the latest design as it applies to the Proposed Action. The system
configuration and corresponding construction material quantities were developed in
July and August of 198 1, based upon the latest available information.

SYSTEM CONFIGURATION (F.2.1)

The system configuration is the design, as of July 1981. It consists of a first
and second OB, a DAA, and an OBTS (which are referred to as the OB complexes in
the FEIS), and a DDA.

The first OB is designed for an operations population of 7,730 (same as in
FEIS), requiring an area of 5,400 acres (6,140 acres in FEIS). Within the required
area are 171 technical and nontechnical facilities, 4,200 homes, 55 mi of roads, and
one airfield. The second OB is designed for an operations population of 5,600 (same
as in FEIS), requiring an area of 3,500 acres (4,240 acres in FEIS). Within the - -
required area are 142 technical and nontechnical facilities, 2,915 homes, 45 mi of
roads, and one airfield.

The DAA requires 1,980 acres (1,950 acres in FEIS), and contains 75 technical
and nontechnical facilities, 33.5 mi of roads, and 40 mi of railroad.

The OBTS area requirement has not been defined; but it does contain 11.2 mi
of roads, one training support building, one CMF, and five protective shelters.

The DDA area requirement also has not been defined. The DDA contains
4,600 shelters (same as in FEIS), 200 CMFs (same as in FEIS), 2,300 extended range
radars (replacement for 200 RSSs in FEIS), and four ASCs (same as in FEIS). The
length of roads differ significantly between the latest design and the FEIS. The
latest design shows a total of 1,203 mi of DTN which is composed of 1,113 mi of new
roads and 90 mi of upgraded state highways. The FEIS has approximately 1,460 mi
of DTN. There are 5,198 mi of cluster roads required for the latest design, whereas
the FEIS has approximately 6,200 mi. The latest design shows 512 mi of access
roads and 720 mi of CREV roads, the total of which (1,232 mi) is comparable with
the 1,320 mi of support roads in the FEIS.

There are also some ongoing changes in the land requirements for temporary
construction facilities. Table F.2.1-l presents the latest requirements.
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Table F.2.1-1. Land requirements for temporary construction facilities.1

Number Total Area
Description or Length Unit Area (Acres) a

in Miles

4Construction Camps 16-20 175 acres/each 2,800-3,500

Precast Concrete 16-20 320 acres/each 5,120-6,400

Plants & Storage areas

Material Source
Points2 230-270 20 acres/each 4,600-5,400

Water Wells 150-310 1 acre/each 150-310

Marshalling Yards 3-5 650 acres/each 1,950- 3,250

Construction Roads 250-350 9 acres/mile 2,250- 3,150

Contractor Support 16-20 320 acres/each 5,120-6,400
Yards

Total 21,990-28,410

T5918/9-24-gi/F

IThis provides a range for all deployment alternatives.
2 Includes plants and quarries.
3Roads to material sources.

4 Camp size assumes no dependents, 50 percent of workers housed
in surrounding communities.

Source: Corps of Engineers, 1981.
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CONSTRUCTION RESOURCES (F.2.2)

The following tables show a comparison of the construction resources required
for the Proposed Action by the latest design described above and the FEIS. The
quantities for the latest design do not include those associated with temporary
items, such as construction camps, or construction overruns. There is a variance
between the latest design quantity and the FEIS range of quantity for two reasons:

o the system configuration has changed (such as the length of the DTN)

o the design of a particular facility has changed (such as the protective
shelter components).

The latest road design shows a total of 1,203 mi of DTN which is composed of
1,113 mi of new roads and 90 mi of upgraded state highways. The FEIS shows
approximately 1,460 mi of DTN. There are 5,198 mi of cluster roads for the latest
design. whereas the FEIS has approximately 6,200 mi. The latest design shows
512 mi of access roads and 720 mi of CREV roads, the total of which (1,232 mi) is
comparable with the 1,320 mi of support roads in the FEIS. Table F.2.2-1 defines
the significant cross sections which have contributed to changes in the amount of
aggregate required.

The significant change affecting horizontal shelter construction resources is
the thickness of the steel liner which has increased from 1/4 to 3/8 in. The
following table gives the approximate dimensions for this facility:

Length 171 ft 3 in.
Inside diameter 14 ft 6 in.
Wall thickness I ft 9 in.
Steel liner 161 ft long x 3/8 in. thick

The main components of the shelter concrete mix are as follows:

Concrete Mix: (719 cu yd/shelter)

Cement 646 lb/cu yd
Fly ash 186 lb/cu yd
Aggregate 1,745 lb/cu yd
Sand 1,171 lb/cu yd
Water 40 gal/cu yd

The Cluster Maintenance Facility (CMF) conceptual design has been greatly
revised since publication of the DEIS and now employs a loading dock. Estimated

.* total for the 200 structures is 28,000 tons of steel and 166,000 cu yd of concrete.

Table F.2.2-2 shows a summary comparison of the major construction
* resources required for the Proposed Action. Table F.2.2-3 is also a comparison of

major construction resources required for the Proposed Action, showing a breakdown
for the OB complexes and the DDA.

The water number shown for the latest design uses the same construction, . i
domestic, and revegetation rates as the FEIS and includes all those uses. The water

149
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Table F.2.2-I. Road design as of July 1981. 0

Cross Section

Road WThickness (in.)Rod Width I S

(ft) Subgrade Subbase Base Asphaltic
Surface

DTN 24 18 8 6 5

Cluster 21 6 0 6 or 19 0

Access 20 6 0 6 0

CREV 10 6 0 0 0

T5388/10-2-81

180 percent of cluster roads will be 6 in. and 20 percent will be 19

in. Total thickness is made up of 30 percent gravel and 70 percent
select soil.

Source: HDR Sciences and TRW calculation.

4S I S
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Table F.2.2-2. Summary comparison of construction resources
for Proposed Action.

Construction Resources Quantity

Latest Design FEIS

Water 143 86-1861
(x 103 acre-ft)

Aggrefate 50,688 95,978-117,307
(x 10 tons)

Steel 3 873 376-416
(x 105 tons)

Cernet 1,213 1,446-1,598
(x 10 tons)

Fly Alh 359 307-339
(x 10 tons)

Lurb r 46,795 40,733-45,021
(x 10 board-ft)

Aspha~tic Oil 83,554 123,087-150,588
(x 10 gal)

Selec5 Soil 26,845 0
(x 10 tons)

Dust juppressant 63,538 N/A
(x 10 gal)

POL 2 6 459-561
(x 10 gal)

Electrical Energy 2  3,226-3,942
(x 10 MWh)

T5116/9-24-8I/F

'Low number is with no vegetation; high number is with revegetation
of 9 in. on 100,000 acres.

2 No quantities were calculated for the latest design for either

POL (petroleum, oil, and lubricant) or electrical energy.

Source: HDR Sciences and TRW, 1981.
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Table F.2.2-3. Comparison of construction resources for OB complexes and DDA
for Proposed Action.

gConstruction Quniy0
Resources OB Complexes DDA

Latest Design FEIS Latest Design FEIS

Water 12 4-7 131 82-179k
F (X 10 acre-ft)

.ggrfate 5,226 4,641-5,894 45,462 91,337-111,413
(x 10 tons)

Fsteel 327 4-6 846 372-410
*A(X 1O tons)

CemVr 104 39-437 1,109 1,051-1,161
(x 10 tons)

FlyA h 36 64-70 323 243-269
* (x 10 tons)

Lumbqr 44,299 39,000-43,106 2,496 1,733-1,915
(x 10' board-f t)

AspaJtic Oil 11,641 19492,0 193103,668-126,779
(x 10 gal)

T51 17/9-13-81/F

I Low number is with no revegetation; high number is with revegetation of 9 in. on

100,000 acres.

Source: HDR Sciences and TRW, 1981.
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quality range shown for the FEIS consists of a low number, which includes no
revegetation, and a high number, which includes revegetation of 9 in. on 100,000
acres (75,000 acre-ft). Although the latest design falls within the range of the
FEIS, the numbers still vary because of different designs (shelters, road sections)
and different system configurations (length of roads, OB areas). 0

The aggregate range shown for the FEIS has been converted from cu yd (see
Table 1.2-5 in Section I of this ETR) to tons, so that it can be compared to the
latest design. The aggregate unit weight used in this conversion was 145 lb/cu ft.
The reasons for the large variance between the latest design and the FEIS are the
same as discussed for the water numbers above.

The major use of steel, cement, and fly ash is in the construction of the
protective shelter. Steel is used for reinforcing, shelter liners, and sheet pile
retaining walls. Cement and fly ash are components of concrete. The primary
reason for the deviations of these quantities between the latest design and the FEIS
is that the design of the shelter and its components is different. a

Lumber is used primarily in the construction of buildings at the OBs. Although
the number shown for the latest design does not fall within the range shown for the
FEIS, it is very close. The date of the latest design for the OBs is July, 1981. The
date of the design for the OBs for the FEIS is January, 1980, with revisions made in
September, 1980. These two designs do not disagree significantly, hence the rather I S
small difference in the lumber quantities.

The asphaltic oil range shown for the FEIS quantity has been converted from
tons (see Table 1.2-5 in Section I of this ETR) to gal, so that it can be compared to
the latest design. The asphaltic oil unit volume used in this conversion was 267
gal/ton. The asphaltic o' is used with aggregate to form the surface used for DTN.
The reasons for the large variation between the latest design and the FEIS are that
both the DTN section and length are different.

Select soil is a material that is primarily used in road construction. The
latest design now uses it to replace some of the aggregate. Since this was not a
required road material for the FEIS design, no quantity was calculated, and no
comparison can be made.

The dust suppressant (palliative) used in the FEIS was a mixture of 50 percent
asphaltic oil and 50 percent water, called an emulsified asphalt. Quantities of
asphaltic oil and water required for dust control were calculated and are included in
the quantities of those two resources.
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INTRODUCTION

1. This report outlines and summarizes the work of two M-X construction man-

power estimating teams commonly referred to as Task Force I and Task Force II.

A-X construction manpower estimates are of major concern to government agencies

and contractors associated with the system's construction and deployment. Many of

the impacts on human and natural resources addressed in the Deployment Area

Selection and Land Withdrawal/Acquisition Enviromental Impact Statement (EIS)

are directly or indirectly affected by manpower estimates. Similarly, accurate

budget and construction estimates for life support systems for construction and

assembly and checkout personnel (A&CO) are related to these manpower estimates.

Providing timely and suitable life support systems is a critical phase in this

project because of the sparsely populated nature of the deployment area in

question.

2. Task Force I consisted of Air Force, Corps of Engineers and Air Force

contractor manpower estimating engineers which were assembled in November, 1980

to compute the manpower required to build the facilities associated with the

M-X System. The team used the latest studies and cost estimates to more accu-

rately refine previous manpower estimates for the Proposed Action as discussed in

the Deployment Area Selection and Land Withdrawal/Acquistion Draft Environmental

Impact Statement (DEIS). The Results of the Task Force I effort are contained

in Chapter 1.

3. Chapters 2 through 5 illustrate the efforts of Task Force II which met

in larch, 1981. The team members were nearly the same as in Task Force 1. The

purpose of the Task Force in this case was to extrapolate from and transform the

detailed month by month estimates from Task Force I to annual averages distri-

hutfd over time and construction zones. Annual averages were required to revise

. . .
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the environmental impacts for all deployment alternatives addressed ilL the EIS.

Updated A&CO and operational manpower estimates were also incorporated into the

total estimate at this time. In addition to the manpower estimates, the

construction schedules were also updated to provide for more efficient construc-

tion phasing and to insure that A&CO and communication systems installation

could follow facility construction in a more acceptable and efficient manner.

The schedule changes essentially transformed the construction scenario from

a multiple front approach to a "tree" approach with construction beginning near

the first operating base and fanning out to the second base on to the system's

outer boundaries. 
1 0

4. The reader should note that these estimates were based upon the best

information available during their development. When data gaps were revealed,

the team had to make assumptions regarding construction techniques and materials.

Many of these assumptions may have to be changed as new data becomes available

during the construction phase. For an example, during the manpower estimating

period the Air Force had ongoing contracts to optimize shelter construction

techniques and provide for optimal base layouts. The results of these

efforts may significantly affect these estimates. Additionally, as the M-X

system planning process continues, there will be system refinements and tech-

nological advances which may reduce facility requirements. However, unforseen

climatological, geological or geotechnical difficulities may well increase the

manpower requirements. In the light of the foregoing and considering this was

a corporate effort looking at an instant in time of an extremely dynamic -

program, these estimates represent the most accurate manpower projections asso-

c wciated with M-X facility construction.

* S
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CHAPTER 1
Initial Task Force Construction Manpower Estimates 0

Between 5 November 1980 and 13 November 1980, a Task Force of Air Force, Corps

of Engineers, and Air Force contractor personnel was organized to resolve the* o
discrepancy between the manpower estimates derived by the Corps (Life Support

Working Group) for the total construction force and those derived for use in the

DEIS. Contractor personnel were from Ralph M. Parsons Co. (RMP) and Henningson,

Durham and Richardson Sciences (IHDR). A list of the Task Force participants is

included as Table 1-1.

1. The NMP estimate of October 1980, Air Force Contract No. F04704-C-C 0054,

was used for the Designated Deployment Area (DDA) and it was decided to use this

"brick and mortar" estimate as the basis for the entire effort. Using this

basis, best estimates were then made for the remainder of the program; i.e.,

400
Operating Bases, Electrical Distribution System, Designated Assembly Area

(DAA), Operating Base Test Site (OBTS) and other elements not included in RMP's

DDA estimates. In essence, The basis of the manpower figures derived for each

portion of the program was as follows:

A. DDA: RMP's firm estimate consisting of detailed labor, material, and

equipment by specific task as submitted to the Air Force.

B. DAA, OBTS and Operating Bases:

(1) Based upon the individuals' experiences and Dept of Labor Data,

an extrapolated multiplier of 27 manhours per $1000(FY78) of constructed value

was judged to be reasonable and used to derive the estimated manpower.

(2) Budget figures for FY82 were used along with figures from

programming documents and estimates by Headquarters SAC.

C. Electrical Distribution System:

(1) Using information from the Corps of Engineers, TRW Corporation

(TRW) and the Systems Design Review, a system design concept was developed and an

estimate was made using these data.

0
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(2) Again, based upon the individuals' experience and Dept of Labor

data, an extrapolated multiplier of 22 manhours per $1000(FY78) of constructed

value was judged to be reasonable and was used to derive the estimated manpower.

(3) For the substations which will largely arrive as manufactured

items, 50% of the labor was assumed to occur outside the deployment area, and

was not included in the manpower requirements.

2. Corps of Engineers manpower requirements (i.e., government employees) were

assumed to be 10% of the construction manpower requirements and a contingency

of 12% was added to cover uncertainties.

3. Since life support figures were included in RMP's estimate and the resulting

multipliers derived from that basis, the construction manpower numbers derived

include life support personnel.

4. The basis of the labor distribution within the extrapolated program was the

following.

A. The nature and location of the task was used to determine the affect of

prevailing weather conditions on construction scheduling.

B. The distribution of manpower over time was based upon experience with

construction typical of that being estimated. Specifically, the OB's/DAA

labor was spread over 6 quarters beginning in January of the respective fiscal

years. Approximately 40% of the labor is estimated to occur in the first 3

quarters and 60% in the last 3 quarters.

5. Basically, the above scenario was developed using the following assumptions:

A. Proposed basing mode in Utah and Nevada with Coyote Spring/Milford

as operating bases (Proposed action in DEIS).

B. Division of the DAA into IR construction areas as depicted in Figure 1-2

(Figure 5-3 of RMP's report).

S. . ._- _____-___.-_-.______-_______



C. Precast shelters with the accompanying support contracts, etc, as S

depicted in Figure 1-3 (Figure 5-4 of RMP's report).

D. DAA, OBTS and Designated Transportation Network (DTN) construction

beginning in FY 82 and continuing as programmed. 0

" 6. At the conclusion of the above exercise, the Task Force Development Work

Force Histogram was produced (Figure 1-4; RMP, letter dated 16 Dec 81) and

a Corps of Engineers' letter dated 14 November 1980 (Figure 1-5) was sent to the

Air Force comparing those estimates with estimates derived by three other

groups.
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TASK FORCE PARTICIPANTS I i

(5 Nov to 13 Nov 1980)

Name Organization Phone No.

Jerry Eide RMP (213) 440-3338

Ron Galletti RMP (213) 440-2048 -

Gene Shy Corps of Engineers (916) 440-2576
* 0

Capt Paul Doltcr Air Force (714) 382-3804

Lew Krug HDR (805) 965-5214

Jerry Kelly RMP (213) 440-4929
* 0

*Ken Parkinson Corps of Engineers (916) 440-2474

*Fran Campbell Corps of Engineers (916) 440-2474

*Part time

Table 1-1
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IThe Ralph Al Parsons Company
ENGINEERS CONSTRUCTORS / PASADENA. CALIFORNIA 91124

December 16, 1980

Department of the Air Force
Ballistic Missile Office
Air Force Systems Command S
Norton Air Force Base, California 92409

ATTENTION: Captain R. B. Baker, AFRCE-MX/DEE

SUBJECT: Job No. 6107 - Letter No. 9
MX-MPS Construction Demonstration
Project - Manpower Summary Report S

REFERENCE: Contract No. F04704-81-C-0001

Gentlemen:

Attached is the Manpower Histogram and the tabular data
derived from that chart. This chart was prepared during
the Working Group Meeting of November S to 13, 1980.

Very truly yours,

THE RALPH M. PARSONS COMPANY -

onEMcCarney

Principal Project Manager J

JEM: es

Attachments

FIGURE 1-4
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* DEPARTMENT OF THE ARMY
SOUTH PACIFIC O(VISION CORPS OF ENGINEERS

630 SANSOME STREET. ROOM 1216
SAN FRANCISCO, CALIFORNiA 941 11

SPD.4X-N 14 November 1980,1
SUBJECT Construction Area Manpower Estimates

AFRC E- LX / DE

1. As you know, for the past two weeks we have been engaged in a concert
erfort to resolve the discrepancy between the manpower estimates derived
the Corps for the total construction force required in the Deployment Ar
and those derived by HDR for use in the Draft EIS. The Corps numbers,
boed on program estimates, were derived as early as 1979 in order to pr
vido an estimate for the total Corps work force required and were includ
in our Management Plan published in October 1979. Subsequent refinement
of a minor nature were made during the Life Support Working Group delibe

* tions in July and August. Inasmuch as these numbers projected a signifi
larger construction work force than that projected by HDR, we agreed to
for-m a more detailed estimate based on best information available as to
current program schedule, possible sequence of construction and use of c
struction techniques which we have projected as tending to reduce the to
number of construction workers required. This letter presents the resul
of that analysis and outlines succeeding steps which must be taken.

2. As an approach to this more refined estimate, it was agreed that we
would jointly form an estimating Task Force which would rely on the port
of the overall construction which had been studied in some detail by you
contractor, The Ralph M. Parsons Company, and for which a "nuts and bolt
estimate existed for a major portion of the work, i.e., the Designated
Deployvment Area. h'e would then derive best estimates for the remainder
the program, i.e., Operating Bases, Electrical Distribution System, DAA,
OBTS and other elements not included in the Parsons estimate, assuming o
best guess on construction seasons, working hours, efficiency factors an
other significant elements in the expectation this would lead to the bes
overall Progran Estimate availaible at this time. This was done and the
results are summarized in Inclosure I for average demand and Inclosure 2
for peak demand. You will note that the manpower strengths derived, whi
somewhat below the original Corps program level estimat , remain signifi
higher than those in the IiDR estimate.

3. As a further check a, :inst the v:lidity of this estimate, I requeste
assistance from OCl:. Two hij;hly gualified individuals were detailed to
me and I requosted that they: (a) nerform an independent estimate using
different methodalcgy as a cross-c-hec:k on the validItv- of other estimate

"1(TJRL{ 1-5
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and (b) ?'cxamine the validity of techniques and practices emplo yed in

the derivation of the Task Force and HDR estimates. Inclosure 1 demon-

strates that while the shape of the manpower curve from this indtneadent

estLmate (labled "Independent Croup") is somewhat different from that

derived by the Task Force, there is a close agreement on the average and

peak numbers, aud, most significantly, extremely close agreement on the

total man ,ears required to execute the program. They further found the

methodology, as sumptions and techniques employed by the Task Force to be

sound and supportable. These findings lead me to conclude that the esti-

mate derived hi the Task Force representsthe best estimate avail-ble at
this time give!, current kncwled _e of the program and supportable assuiMp-

zions regarding program scope, ieplovment schedule, construction sequencing

and construction techniques.

4. Since the numbers derived by the Task Force represent a credible base-

line for the total construct ion labor demand to deploy the system, we can

now proceed to a further stane i construction planning by loading the

secuence and labor demand into a network analysis system and performing

a lovling exercise. En this way we may find it possible to lower the

peak numbers Lv resecuencing some construction activities. This maw or

may not involie reprogramming. The Ralph M. Parsons Company is proposing

to permorm this network loading exercise on their own software system

(M!c%.uto). However, I believe it to be in the best interest of the govern-

40 ment to do the resource loading on Project II software which we have adopted

as the basic network software for our joint Yanagement Information System.
This will require action on your part to direct the Ralph M. Parsons Company

to accomplish this task.

5. A further necessary step is to refine our gross labor forecast into a

forecast by skill and craft. To accomplish this, I propose to use the

Department of Labor's Construction Labor Demand System (CLDS). This system

Is a parametrically and empirically derived, automated system capable of

interfacing with our master schedule and able to project not only our own

demands for trades, but our demands versus the available supply considering

other major projects and normal demand in the preferred deployment area. -

I believe it is essential that we get a handle on this as soon as possible,

not only for purposes of finalizing the EIS, but also for initiating advance

planning on any potential labor shortfalls which might impact the construc-

tion sche lule. The CLDS appears to be the best means available for accomplish-
Lng this at this fLoe.

6. [n conclus ion, I would add that I believe this has been a very productive

effort which has contributed greatly to our construction planning effort.

It wan mace pososible by the cooperative and thoroughly professional approach
a>cpt _d hy all parries and I would like to thank \,%PT Dolter of ,your office

-ind the al:)h ".. Pnens Company representatives, -essrs. Ron all-tti,

.err, :i., d rr' Kelly for makin < this team effort a realitv.

SL
. . 2i1 ) ;•I I_.,G h ll?:-
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4 Chapter 2 3 S

MX Task Force Manpower Requirements for Coyote Spring Options

1. On 12 February 1981, the previously assembled Task Force was reconvened to D S

evaluate manpower requirements for a "modified tree" construction approach using

the boundaries of the 18 construction zones as illustrated in Deployment Area

Selection and Land Withdrawal/Aquisition DEIS (Figure 2-1) with the first or D

second base located at Coyote Spring (Proposed Action and Alternatives 1,2,4,

and 6). These boundaries were assumed to constitute the service area for each

shelter construction plant and life support camp with the number of clusters per 0

zone varying from 6 to 19.

A. Review of the DEIS construction plans revealed that they had been

4 developed to maximize the dispersion of construction workers in the DDA using a 0

mutiple front construction approach. Also:

(1) The DEIS construction durations per area were relatively

short in comparison with RMP's previously developed construction durations b 0

using the pre-cast shelter construction method.

(2) As each construction zone area in the DDA was completed, it was not

necessarily contiguous to another completed area or the OBs. This essentially 0

required that all DTN for the entire deployment area be completed prior to the

completion date of the first construction zone to obtain access and usability

of completed shelters in non-contiguous remote clusters. B

(3) The DEIS sequence, though constructable, wai not acceptable

for operational reasons particularly due to installation restrictions of the

command, control, and communications system. Apparently, the fiber optic system 0 0

has limitations on tie-ins and couplings and requires repeaters at 10 km inter-

vals. In addition, the DEIS sequence was unsuitable from an operational stand-

. . .. . . .- 9



point due to widely dispersed physical security requirements and the need for 0

Area Support Center (ASC) construction early in the program.

B. As a result of the foregoing and the need to develop a sequential

construction area approach, a revised "modified tree" construction plan was

devised using the following assumptions:

(1) There will be six shelter construction plants which would

move sequentially among the construction areas as reflected on Table 2-1. p

(2) There will be turnover of completed contiguous clusters along

the DTN route to permit continuity of communications.

(3) Construction zones would remain as shown in the DEIS scenario p

(Figure 2-1) including one life support camp per area.

(4) The initial construction start (FY 1982) and construction pro-

ductivity would remain as previously estimated by the original Task Force. p

(5) DTN, Cluster Road, Electrical and Life Support Camps, along

with other associated construction features will be prorated to each construction

zone according to the number of clusters in that zone. 0

6) Month by month manpower estimates from Chapter I be converted

to average annual personnel in manyears per construction zone.

C. Based upon the foregoing assumptions, a DDA construction sequence and 0

schedule was developed to meet AF Need Dates (AFND). From this schedule Table

S 2-1 was developed fo moving and utilizing the construction plants. A

simplified construction schedule has been superimposed over the DEIS proposed 0

construction schedule for comparison (Figure 2-2). Next, the number of construc-

tion manmonths per cluster was determined and assigned to each item of work;

i.e., the construction of the initial DTN Roads, Life Support Camps, Electrical

Systems, Cluster Roads, Shelter Plant; (shelter segment fabrication), Cluster

Sitework (shelter and CMF installation), Road Finishing and ASC's. The esti-

mate for the electrical construction was developed during the original Task 0

20
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* Force Study (see chapter 1) and the estimate for ASC construction manpower S

requirements was based upon the assumption that one ASC will require roughly

the same manpower as required to build one cluster. Using these estimating

parameters, along with the construction durations developed for each item of 0

work, the number of men and manyears was calculated for each DEIS construction

zone as shown in Table 2-2. After arriving at the number of men required per

item of work, the information was chronologically laid out to arrive at total

DDA construction manpower by construction zone and calendar year as shown in

Table 2-3.

D. Revised A&CO manpower figures by geographical area are shown on Table 0

2-4. These estimates were distributed using the sequential construction sche-

dule and DEIS construction zones. This schedule indicates a delivery rate of

*Q  approximately 4.6 clusters per month after completion of construction. The S

A&CO manpower estimate includes personnel from BMO, AFCMD, AFRCE, AFTEC, SAC

(SATAF only), AFCC, BLM, DMA, TRW, and other miscellaneous contractors,

including life support. The A&CO manpower estimates are similar to those pre- 0

sented in the MX Financial Planning Estimate dated 13 February 1981. However, -

there are some differences due to generalizations made while converting A&CO

figures from a fiscal year basis to calendar year annual averages. 6

E. To determine the manpower per zone per year, manpower totals (direct

construction, Corps of Engineers, contingency, and A&CO) were distributed over

* each DEIS construction zone and calendar year for the DDA as reflected in Table S

2-5. Operational manpower, as listed on Table 2-6, along with the annualized

totals for the construction of the OBTS/DAA/OBs from the original Task Force

were then added to the foregoing totals to arrive at the grand totals by 0

calender year and type to form the manpower summary in Table 2-7.

.fli

S

.......................................................................



Construction Plant Move Sequence- Coyote Spring Options
lotal
Clusrs

Sequence Number Fey

2 3 4 Plant

Plant A Zone 1 17
No. of

Clusters 11 1_0 37

* I
Plant B Zone 2 12 11

No. of
C I t en; 13 8 8 29

Plant C Zone 3 14 18

No. of
Clusters 13 6 1 32

Plant D Zone 4 5 16 15

No. of -

Clusters 11 9 6 9 35

Plant E Zone 9 13

No. of
Clusters 17 19 36

Plant F Zone 6 8 7

No. 0f
Clusters 11 10 10 31

Table 2-1

22~

..............'... . ........ i ..... i..i..- • " •. . .?.....

-~~~~~~~~~..--.-. .'. -. b.' .- --..--.-- %.. . .... '-'.-...-.i...°........ .. i.. .. .



00

UU

z8

0,, 4-

00

4J,

r, Cd
310 NW So

C)o 

ui

IA,

0



II.

I)DA C nt ruc iC t ccil 0 -1 Cioot . h Vvs Ont io

G R OF 1983 1984 1985 1986 1987 1988 1989

NUMBER CLUSTERS 

•

2 13 - -- i.

... . -'-" ----

3 13immm 
S

4 11

5 - - - -t ... ..

5 ,._ . .. . . . . - _ _ _

61 81 - -

---- "-- H- '

8 10 mm

7 
10

9 17

... .. .-----

10 1Imiis

12 8 _ ~T_ _

14 6 - -

13 19 i ~ i

15 9 i i
16 6

17 10 1m

18 13

DEIS Construction Schedule" -

Task Force Construction Schedule
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Average A&CO Personnel 
0

Coyote Spring Options
No. of

Zone Clusters 1982 1983 1984 1985 1986 1987 1988 1989 1990

1 11 10 100 150 1000 600

2 13 so 150 800 300

3 13 25 25 800 325

4 11 25 625 400

5 9 25 50 575

6 11 25 25 225 675

7 10 25 75 900 0

8 10 25 225 600

9 17 25 25 700 800

10 16 25 50 500 800

11 8 25 25 225 400

12 8 25 325 200

13 19 25 25 600 850 25

14 6 25 525

is1 9 25 225 700 25

16 6 25 25 225 300

17 10 25 325 600 25

18 13 25 25 500 600 25

1st OB/DAA 50 200 500 900 1250 1250 1250 1250 250

2ond OB 50

Total 60 300 800 2150 5250 5600 5600 5600 350

Las Vegas * 250 S0 600 300 200 200 200 200 100

Grand Total 310 800 1400 2450 5450 5800 5800 5800 450
• There will be 30 A&CO personnel in Las Vegas in 1981

TABLE 2-4
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Chapter 3

MX Task Force Manpower Requirements For the Utah/Ely Options

1. As with the Coyote Springs Options, the Task Force was requested to evaluate

manpower requirements for a sequential construction approach using the boun-

daries of the 18 construction zones as shown on Figure 3-1 with the first S

operating base located at Beryl or Milford, Utah and second located at Ely,

Nevada (Alternatives 3 and 5). Again, these geographical areas would be

assumed to constitute the service area for each shelter construction plant with

the number of clusters per area ranging from 6 to 19.

A. The reasons to vary the DEIS construction plan in these options are

the same as previously discussed for the Coyote Spring options and will not be

included here.

B. Based upon the foregoing and a need to develop a sequential construction

approach, a revised construction plan was devised using the same assumptions as

previously listed for the Coyote Spring options and will not be included here.

C. Using the assumptions referred to above, a construction sequence and

schedule was established to provide for contiguous turnover of completed

clusters emanating from the first operating base (Beryl or Milford) to the

second base (Ely) and then to the boundaries of the deployment area. This

sequence of construction also assumed six areas of simultaneous construction

with plant moves as illustrated in Table 3-1. From a more complex construction

schedule, a simplified schedule was superimposed over the DEIS construction

schedule (Figure 3-1). Using the construction schedule and the same manpower

criteria and factors developed for the Coyote Spring Options (Table 3-2),

43................................. .
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manyears were then assigned to the DTN, life support camps, electrical systems,

cluster roads, and shelter construction by calendar year and DEIS construction

zone as shown in Table 3-3. Table 3-5 was developed by combining the A&CO man-

power (Table 3-4) with the direct construction manpower along with their "

respective Corps of Engineer and contingency values. This table depicts man-

power requirements for each construction zone by calendar year. Finally, the 0

operational manpower from Table 3-6 was listed with all the foregoing infor-

mation to develop the manpower summary in Table 3-7.
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Construction Plant Move Sequence- Utah/Ely options
Total

Sequence Number Pler s

1 2 3 4 Plant

Plant A Zone 10 17 8-

No, of

*AClusters 16 10 10 -- 36

Plant B Zone 9 13 -- -

No, of
C.1it.r 17 19 - 36

Plant C Zone 3 16 6 -

No. 5f
Clusters 13 6 1 -30

Plant D Zone 4 14 11 1

No. of
Clusters 11 6 8 it 36

Plant E Zone

__________________ 12 1 - ____

No. of

Clusters 9 8 13 -- 30

Plant F Zone is

Clusters 13 9 10 -- 32

TABLE 3-1
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SC HIIIE UEI - UTAJI/ tI'I OPTIONS
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2 13
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5 9 
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Average A&CO Personnel

Ely/Utah Option

No. of
Zone Cluster 1982 1983 1984 1985 1986 1987 1988 1989 1990

1 11 32 1084

2 13 30 50 620

3 13 30 50 1003 333

4 11 10 100 60 1000 1381

5 9 60 50 797

6 11 26 498 386

7 10 7 48 819

8 10 44 855 100
0 p

9 17 60 50 43 1004

10 16 60 50 39 1000

11 8 37 620

12 8 32 689 150 

13 19 7 44 198 1206

14 6 32 515

15 9 14 211 600 ,

* 16 6 21 359 300

17 10 11 44 612

18 13 31 1248

1st OB/DAA 50 200 500 900 1450 1450 1450 1450 350

nd
2- OB so

Total 60 300 800 2150 5450 5800 5800 5800 450

* Las Vegas * 250 500 600 30() •

* Grand Total 310 800 1400 2450 5450 5800 5800 5800 450

* There will be 30 A&CO personnel in Las Vegas in 1981

TABLE 3-4
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Chapter 4

MX Task Force Manpower Requirements for Split Basing

1. For split basing, the Task Force developed the manpower requirements for a

sequential construction approach using the boundaries of the 8 geographical

areas as shown on Figure 4-la for 100 clusters in Nevada/Utah and the boundaries

of the 7 geographical areas shown on Figure 4-lb for 100 clusters in Texas/New

Mexico. Operating bases were located at Coyote Spring, Nevada and Clovis, New

Mexico as described in alternative 8 of the DEIS. As in previous exercises, 0

these construction zones were assumed to constitute the service area for each

shelter construction plant with the number of clusters per area ranging from 9

to 17 in Nevada/Utah and 12 to 16 in Texas/New Mexico.

A. The reasons to change the DEIS construction plan in this option

are similar to those previously discussed and will not be included here.

B. Based upon the foregoing and a need to develop a sequential construc-

tion area approach, a revised construction plan was devised using similar

assumptions as previously listed for the Coyote Spring options. In order to

develop a viable construction plan for the split basing plan, further assump-

tions had to be made. These assumptions are broken down into three catagories; 40

(1) those affecting both bases, (2) those affecting Nevada/Utah only, (3) those

affecting Texas/New Mexico.

(1) Both Bases

a. IOC will be at the Nevada/Utah site.

b. Both bases must start at approximately the same time to meet

FOC.

c. Both bases will require an Alternate Operational Control Center

(AOCC).

0'
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d. Both bases will be of the same size.

e. The DAA as it is now defined will be located at both bases.

f. The AOCC will be located at an ASC.

g. The additional manpower required to construct an AOCC/ASC is

equal to the manpower to construct two clusters.

(2) Nevada/Utah

a. The AOCC will be located at the ASC in Zone 5 near Delta, Utah

and north of Highways 6 & 50. The site is remote from the operating

base and has access to an established community and transportation 0

network.

b. The AOCC will be scheduled with the work in Zone 4.

(3) Texas/New Mexico

a. The operating base will not include a new runway but will

include all other aircraft service & maintenance facilities.

b. The AOCC will be located in Zone 6 which is northeast of

Tucumcari, New Mexico near Highway 54. This site is also remote

from the operating base and has access to a transportation net-

work.

c. The AOCC will be scheduled with the work in Zone 4.

C. Based upon these assumptions, a sequence of construction was established

for contiguous turnover of completed clusters in each deployment area emanating

from the OB's and then to the boundaries of the deployment areas. This 0

sequence again assumes six areas under construction simultaneously with three in

Nevada/Utah and three in Texas/New Mexico. The sequence of plant moves is depicted

in Table 4-1. Plants A through C are located in Nevada/Utah and Plants D

through F will be in Texas/New Mexico. The associated construction schedule

changes are shown in Figures 4 -2a and 4-2h.

.°. 2



D. As in the Coyote Spring Options, the number of manmonths per cluster

was established and assigned to each work item; i.e., the construction of the •

initial DTN Roads, Life Support Camps, Electrical Systems, Cluster Roads,

Shelter Plants (fabrication) Shelter Sitework (installation), Road Finishing and

ASC's for split basing as depicted in Tables 4 -2a and 4-2b.

E. Using the developed construction schedule and manpower parameters, man-

years were then assigned to the work items by calendar year and construction

zone as shown Table 4-3a and 4-3b. Direct construction, Corps and contingency

manpower manyears, were combined with the A&CO manpower figures shown in

Table 4 -4 a and 4-4b to arrive at the totals, by calendar year and construction

zone as shown on Tables 4 -5a and 4-5b. Operational manpower figures as shown in

Table 4-6 were then added to the previously computed manpower for the I S

OB/DAA/OBTS complexes and offsite locations to reflect the grand totals for each

basing location as shown in Tables 4 -7a and 4-7b. A composite manpower summary

from the two geographical areas of split basing is summarized ii Table 4-8.
I 0

S

=i ., l. , -i '- - -. -, i ...- -'. '. . --i . , - - . -_ ., , . ,- il . - . .- .
-2 -. -. .. -. ." .' . - . " ' _L-. .-. .--.. .-.. .-- ".. . . . . . . . . . .".. . . .".. .".. . . .-.. ." ".. .... ".--" -' :" " * -'



Construction Plant Move Sequence- Split Basing. option
Total 0

Sequence Number Perter

NEVADA/UTAff 1 2 3 4 Plant

Plant A Zone 1 4 8
No. of
Clusters 10 15 9 34S

Plant B Zone 2 6

No. of
CI P- 12 17 29

Plant C Zone 5

No. of
Clusters 13 10 14 37

TEXAS/NEW MEXICO S

* Plant D Zone21 _ _ _

No. of
Clusters 15 12 12 39

*Plant E Zone 56

No. of
Clusters 16 15 ____ 31

* Plant F Zone 34 _ _ _ _ _ _

No. of
Clusters I~ is ___ 30

lable 4-1

69
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DDA Construction Schedule--Nevada/Utah Split Basing

GROUP NUMBER
OF 1983 1984 1985 1986 1987 1988 1989 0

NUMBER CLUSTERS

- - - ~I - •-

6 17i

7 14

8 9 - E

5 10

4 15 i-

3 13 •

2 12

---- -- -- -

DEIS Construction Schedule

Task Force Construction Schedule ....--

Figure 4-2a

... ......... 7..2....
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DDA Construction Schedule- -Texas/New Mexico Split Basing

GROUP NUMBER
NUBR OF 1983 1984 1985 1986 1987 1988 1989 0

NUMBER CLUSTERS

* 12

2 15-

3 '

4 15

5 16_ - -

6 15- - -

7 12- - -

*

DEIS Construction Schedule

Task Force Construction Schedule-- --- -

Figure 4-2b
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D 0

AVERAGE A CO PERSONNEL

SPLIT BASE OPTION, NEVADA/UTA III

No. of
Zone Cluster 1982 1983 1984 1985 1986 1987 1988 1989 199(1

1 10 10 100 150 1050 1277

12 100 100 1715 S

51 3(1 10() 480 1032

4 1I 71 1301 715

5 10 3' 613 706 0 0

6 17 50 97 1458 349

7 14 9 106 1395 70

8 9 106 1046 -

OB/DAA 50 200 S00 900 1130 880 880 880 178

Total 60 300 800 2150 4760 3932 3971 3670 248

Las Vegas* 216 450 500 245 150 150 150 150 75

GRAND TOTAL 276 750 1300 2395 4910 4082 4121 3820 323 0 4

* Las Vegas will have 30 ACO personnel in 1981

4I S

TA, 1 1, F ,- 1:1 8.

% . . .. . .

.. .- .. .



AVERAGE A,'CO PERSONNFI

SPLIT BASE OPTION, TEXAS/NE1V" MEX ICO

No. of
Zone Clusters 1982 1983 1984 1985 1986 1987 1988 1980 1.90

1 12 15 90 155-

2 15 50 150 109 2215 559

3 15 91 95 1133 378

4 15 90 1417 302.

5 16 100 95 1513 0

6 15 83 95 1404

12 63 1404 80

OBDAA 25 100 250 450 -So 1050 1000 1000 2 •

T Total 30 150 400 750 3170 4518 4510 4210 282

AriarI 1lo, TX 160 300 400 205 150 150 150 150 -5

GRAND TOTAl 190 450 800 955 3320 4668 4660 4360 357 .

eS

0D 6
TA~L 1) 4 1- 4 b

.. . . . ...... ,.. .. .. . .............
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Chapter 5
0

MX Task Force Manpower Requirements for Clovis Option with Texas/,New Mexico Full

Basing

To address the DEIS alternative 7, the Task Force evaluated the manpower
I S

requirements for a sequential construction approach using the boundaries of the

15 geographical areas shown on Figure 5-1 with the first operating base located

at Clovis, New :lexico and the second base at Dalhart, Texas. Again as in the

other options, these geographical areas are assumed to constitute the service

area for each shelter construction plant with the number of clusters per area

ranging from 8 to 19.

A. The reasons to change the DEIS construction plan are similar to those pre- i

viously discussed for the Coyote Spring options and will not be included here.

Some differences should he noted though, such as an increased number of DTN

crossings over major highways and railroads and the fact that some 850,000 resi-

dents live within the deployment area. Though the DTN is shorter for this

basing mode than for Nevada/Utah, the additional highway and railroad crossings

were assumed to negate any reduction in manpower resulting from this reduction

in length.

B. Ra isd upon the foregoing and a need to develop a sequential construc-

tion area approach, a revised construction plan was devised using the same

assumptions as previously listed for the proposed Coyote Spring options and 0

again will not be included here.

C. Using the assumptions referrred to above, a sequence of construction was

*• established to provide for cootiguous turnover of complcted clusters emanating

from the first oner, t inc ha1 .i , t, ,r ond and then tr the houndaries of t he

doplovment irei. This; s (squ(:wo )f -onstr ct ion Wls plalnned is i n;' ' zones under

coi,;tr ictiT concurrently with lp1 ut ,o',; us ,flectd i: a f blq

* 5t



* S

D. As which the other option5., similar techniques were used to develop

Tables 5-2 through 5-7.

S

0

0

0

S

S

0 S

0 S

0 S

S
S

......................................................................................................



Construction Plant Move Sequence- C'lovis Option
lotal

Sequence Number Plers

1 2 3 4 Plant

Plant A Zone s
No. of
Clusters 19 i5 34

Plant B Zone 4 9 8

No. of 1 393

Plant C Zone 3 15is___ ____

0. 0

Pln oe2 6 - 10

No. of
Clusters 14 17 __0__32

___ 1 132 __ ____

No. of
Clusters 86 17 -33___ J

S 41

TABLE 5-1
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I S

DDA CONSTRUCTTON SCHEDULE -- TEXAS/NEW ,IM-XTCO OPTTON

GROUP NUMBER I 1 •

OF 1983 1984 1985 6986 1987 1988 1989
NUMBER CLUSTERS

5 19 U

- II6 8

7 8

9 31l-- -- -

a 9 J I

9 1 3 I - •

*10 10

1 15 I 1i

2 14 IIhIu

3 15 T.
4 15

11 16 I. .

12 17 i

13 16 I b I

14 8 0 --

15 17

* S

DISI Construct ion SclEidule

lasl Yorce Construction Schedule

FIGURE 5-2.
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Average A&CO Personnel
Clovis Option S

No. of
Zone Cluster 1982 1983 1984 1985 1986 1987 1988 1989 1990

1 is 40 60 1192

2 14 50 48 1164 364 0 0

3 15 75 48 674

4 15 10 100 75 998 1801

5 19 75 48 202 1096 0 0

6 8 3 53 880

7 8 35 863

8 9 48 50 840

9 13 28 53 1061

10 10 60 875 100

11 16 25 48 41 1273

12 17 7 53 589 580 S

13 16 12 41 545 529

14 8 10 770

15 17 29 53 1086 1

S OB/DAA 50 200 500 900 12S0 1250 1250 1250 250

,nd OR 50 

Total 60 300 800 2150 5250 5600 5600 5600 350

A-marillo* 250 500 600 300 200 200 200 200 100 1

GraInd Tot al 310 800 1,400 2450 5450 5800 5800 5800 450
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